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ENGINEERING 25 November 1960 


DAVY-UNITED 


FORMATION OF SERVICE DIVISION 


Davy and United Engineering Company Limited announce the formation of their 
Rivision will be 
Ss and 
n that date. 





AS FOLLOWs: 


Abergavenny, Mon. 
19 
Limited, 
-on-Tees 


s m 
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DAVY AND UNITED ENGINEERING COMPANY LIMITED 
SERVICE DIVISION 
POLMADIE WORKS, GLASGOW S.2 


DAVY-ASHMORE GROUP 
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DO YOU GET 





For the efficient screening of coal, coke, 
gravel and ore, ‘Harco’ Perforated Screen 
Plates offer all the advantages of tough, 
highly tested materials, plus clean and accurate 
perforations in all sizes and patterns. 
Apertures remain constant for 

longer periods, and their 

higher resistance to wear 

allows an increased tonnage 

per plate and saves on plate 


changing and maintenance time. 


When you change 
Screen Pliates...: 


'HARCO'’ change to 
PERFORATED ‘HARCO’ 


Re i A v = aed Our Catalogue No. 926 is a valuable reference to the many 


sizes and patterns available. Please send for a copy. 


“AID PW ree G. A. HARVEY & CO. (LONDON) LTD. 
TAN 4 5 i WOOLWICH ROAD - LONDON - S.E.7 


Telephone: GREenwich 3232 (22 lines) 


Other HARVEY Products: HIGH CARBON STEEL WIRE SCREENS - WOVEN WIRE IN ALL METALS - PERFORATED MILD STEEL CABLE TRAYS 
PERFORATED GANGWAY PLATES, FLOORS AND STAIRTREADS - PERFORATED PANELLING - RADIATOR COVERS - MACHINERY GUARDS 
WIREWORK OF EVERY KIND P/s 
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ENGINEERING 25 November 1960 TT 


DAVY-UNITED 


FORMATION OF SERVICE DIVISION 


Davy and United Engineering Company Limited announce the formation of their 
new Service Division. From 28th November 1960, the Service Division will be 
located at Polmadie Works, Glasgow S.2 and all enquiries for spares and 


reconditioning work should be addressed to Polmadie Works from that date. 





THE NEW SERVICE DIVISION WILL BE ESTABLISHED AS FOLLOWS: 


Head Office: Polimadie Works, Glasgow S.2 


Area Offices: Southern England and Wales~—A. Nurse, “Fairways’”’ 
Holywell Crescent, Abergavenny, Mon. 


Midiands-—R. Drabbie, Darnall Works, Sheffield 9 


Northern England— F. Yaxiey, c/o Davy-Ashmore Limited, 
P.O. Box 17, Stockton-on-Tees 


ALL ENQUIRIES TO POLMADIE WORKS, GLASGOW S.2. 





The complete resources of Davy and United Engineering Company Limited 


are behind their new Service Division 


DAVY AND UNITED ENGINEERING COMPANY LIMITED 
SERVICE DIVISION 
POLMADIE WORKS, GLASGOW S.2 


DAVY-ASHMORE GROUP 
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WHESSOEF! HIGH QUALITY HEAT EXCHANGERS 


Aluminium brass tubes seal-welded to the 6}’ thick aluminium bronze tube plate of a 
reactor products cooler, two of which were recently built by Whessoe. 
WHESSOE LTD - Darlington - Tel: 68681 - London - 25 Victoria Street SWi - Tel: ABBey 3881 
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Kanigen..... 


non “porous corrosion-resistant 


plate gives complete uniform 






coverage even to the 


most intricately ei lle 
shaped parts. 





Thickness can be controlled 
to fine limits. Being chemically Vy 
deposited Kanigen can ‘A 






be applied to 
practically all metals 





in commercial use. It can 
also be applied to 


non-conductors 





such as plastics and ceramics 


Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 


throughout industry including aircraft and nuclear applications. Kanigen 
is the registered trade mark of Albright & Wilson (Mfg) Ltd. 


For full information write to: 


ALBRIGHT & WILSON (MFG) LTD 


Kanigen Department (EG) 
1 KNIGHTSBRIDGE GREEN - LONDON SW1 - TEL: KENSINGTON 3422 
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MEN WHO MAKE PAINT 
use 
“BROOMWADE 


Over 25 years ago, Messrs. Lewis Berger (Great Britain) Ltd.— 
the famous paint manufacturers— installed their first 
* BROOMWADE ” Air Compressor. 

To-day, in their ultra-modern works at Chadwell Heath, they 
still rely on ““ BROOMWADE ” as a reliable source of 
compressed air—a power that is safe to use in “ low flash ” areas 
where stringent flameproofing regulations are enforced. 

“ We certainly confirm that our ‘ BROOMWADE’ 
Compressors are reliable and economic, and for our 
part would add that they need very little maintenance,” 
writes Mr. A. M. Adcock, their Works Engineer. 

Here in a nutshell, is the reason why 
“BROOMWADE” are universally recognised as 
leaders in the field of compressed air engineering. 

* BROOMWADE ” manufacture a wide 
range of Air Compressors and Pneumatic 
Tools covering the requirements of 
Civil and Mechanical Engineers. 


Write to-day for full details. 































A “BROOMWADE” Type D22 Compressor A “BROOMWADE ” Type R15 Compressor Trucks leaving a lift through gates which are 
which supplies the power for spray booths, air installed in the boiler house at Chadwell Heath opened and closed by compressed air. 
motors, air driven tools and other important to atomise fuel for the oil-fed boilers. 

duties at Chadwell Heath. 










Photographs by courtesy of Messrs. Lewis Berger (Great Britain) Ltd 


ee Bae 
\ \ 


AIR COMPRESSORS AND PNEUMATIC TOOLS - Your Best Investment 


BROOM & WADE, LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS. ¢ Telephone: High Wycombe 1630 (10 lines) © Telex: 83-127 
832 SAS 
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In the development of a fuel 


system for engines for super- 
sonic aircraft, the ambient 


(probably 250° C) must be 
simulated to ensure mech- 
anical and functional relia- 
bility. The high ambient 
temperature is attained by 
lowering a metal canopy in 
which infra-red quartz tube 
elements are incorporated to 
encase the complete fuel 


system. 
(Nurnberg photograph for 
ENGINEERING) 
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RiceE-HyDRAULIC MACHINE TOOLS 


Unsurpassed for riveting, flanging, forming, or any purpose for which 


heavy plates, sections etc., have to be manipulated and formed. 





Makers of: PUMPS, ACCUMULATORS, 
RIVETERS, PRESSES, FOR FLANGING 
BENDING AND STRAIGHTENING, 
DEEP PRESSING, LEAD PIPE 
EXTRUSION, BALING STEEL SCRAP, 

WOOL, COTTON, Etc. 


For LOCOMOTIVE BUILDERS, 
RAILWAY WAGON MAKERS, 
BOILERMAKERS, SHIPBUILDERS, 
TANK & GAS-HOLDER MAKERS 
CONSTRUCTIONAL ENGINEERS, 
RAILWAYS, DOCKS, STEELWORKS, Etc. 





Hydraulic Flanging 
Press for Boiler and 
Tank end Plates. 
Several sizes. Any 
power. 
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RICE & CO. aeevs) LTD. 


HYDRAULIC ENGINEERS 
LEEDS, ENGLAND 


Telegrams: “PRESS, LEEDS” Telephone: 75305 
Code: ABC, 5th and 6th Editions 





























There are no finer springs than Springs by 








Meticulously produced to the most rigid specifications 
for a world-famous concern, this precision spring 
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purpose-made by Riley has to meet precise linear 
dimensions under varying loads, with tolerances as 
low as + 00075”. 

Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. Every 
spring is tested (in most cases under actual working 
conditions and temperature) to the highest standards 
~—Riley standards—which ensure a product of the 
finest uniform quality. 

Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only ac- 
ceptable qualification. Many try to reach these high 


standards, but few approach them, 


ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (5 lines), Grams : ‘RILOSPRING? Rochdale Telex 63-15% 
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EDUCATIONAL 








BROOKLANDS COUNTY 
TECHNICAL COLLEGE 
WEYBRIDGE 


Supervisory Training 
Programme 1961 


There will be three residential courses 

each of three weekends: 

ist Course Friday, 6th January, to 
Monday, 9th January. 
Friday, 20th January, to 
Monday, 23rd January. 
Friday, 3rd February, to 
Monday, [6th February. 


2nd Course Friday, 17th February, to 
Monday, 20th February. 


Friday, 3rd March, to 
Monday, 6th March. 
Friday, 17th March, to 


Monday, 20th March. 


3rd Course Friday, 3rd November, to 
Monday, 6th November. 
Friday, 24th November, to 
Monday, 27th November. 
Friday, 8th December, to 
Monday, 11th December. 
This programme aims at bringing 
together the supervisory staffs of 
companies engaged in different types 
of manufacture, precenins and ser- 
vice. Subjects of study are related 
to the supervisor’s part in the — 
of operations, the means and proce- 
dures available for his use. son 
exercises, discussions, debates and full 
residence provide the opportunity for 
the sharing of experience and exchange 
of views. 
Those interested to sponsor the same 
course on the basis of 1} weeks 
continuous study during the summer 
months are invited to get in touch 
with the College. 
All details of course timetables, tutorial 
staff and nomination procedures from 


Department of Management 
Studies, Brooklands County 
Technical College, 
Weybridge, Surrey. 


Inclusive cost: £27 16s. 
D 454 











TENDERS 


THE DIRECTOR GENERAL, INDIA STORE 
DEPARTMENT, GOVERNMENT Pe. 
BROMYARD AVENUE, —. LONDON, 
invites ee eH the Ey 


vans pen AL Q) 
“ OIL FIRED pia AULIC LIP POUR, 


TILTING TYPE CRUCIBLE FURNACE— 

FOR MELTING ALUMINIUM. CAPACITY 

350 lbs.”"—2 Nos. 

The tender forms with schedules ae specifications 
which are returnable on THURSDAY, 29th 


DECEMBER, 1960, may be obtained a the above 
office (C.D.N. Branch) = perme & of a fee of Ten 
Shillings (not refundable) each tender. 

The applications for tenders should clearly state 
the above reference number. D 474 


WANTED 


ENGINEERING WORKS DESIRE TO 
PURCHASE WORKING DRAWINGS 
PROPRIETARY MACHINES, weight up to 

2 tons, with a view to manufacturing and selling 
on their own account, or alternatively selling through 
a Sales Organisation in possession of drawings and 
who could place orders.—BOX D 485, Offices of 
ENGINEERING. 


For ‘Engineering’ Appointments Section, turn to the centre of editorial section. 


OF 3 


RESEARCH, DESIGN, 





CONSULTANTS & 
EXPERIMENTAL 


WORK 


NORRIS BROS. LTD., 
53 VICTORIA ST., LONDON, S.W.1. 


Tel.: 


ABBey 6132, 


and at Burgess Hill, Sussex. 
Specialists in 


DETAILING 


AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
G 900 





PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 


PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 

CAN 4244/5/6 
Telegrams: ‘“ Wilmaket, Nordo, London’ 


G 878 

















C.f.m, 
600 
404 
330 
300 
270 
200 





Make. 
Broomwade 
Broomwade 
Broomwade 
Holman 
Broomwade 
Broomwade 


FOR SALE 
OR HIRE 


wy 


AIR COMPRESSORS 


Lbs. 

p.s.i Type. H.p. 
100 EH.255 135 
100 EH.251 120 
100 EH.241 75 
100 TH368 70 
100 E.240 55 
100 D.23 45 


THOS. W. WARD LTD. 


ALBION WORKS 
"Phone: 26311 


Remember — Ward's 


SHEFFIELD 
EX 307. 


might have it/ 


G 60 


SPECIAL OFFER 


50 cyc! 


MACHINERY 


27 SRoOoMeRO E ROAD, 8 
Telephone 36 (5 


No. 64436 


5-TON CARRUTHERS €£.0.T. CRANE, 
76 ft. Mg me 39 ft. oo it of lift, 440 volts, 


1951 and as new. 


electrics. N. 
LOW P TCE FOR SALE EX-SITE. 


LIMITED, 


EFFIELD, 10. 
tines). 


D 473 


eras 





| AGENCIES - 
CONSULTANTS - 
| 





FOR SALE OR HIRE - 
SALE AND VALUATIONS - 


DISPLAY AND ILLUSTRATE 





SERIES DISCOUNT—S per cent. on 6 insertions, 10 per cent. on 13, 15 per cent. on 26 


REDUCED RATES for quarter, half and full pages—apply to “Engineering” Dept. C.A. for full 
information, and details of advertisements layout service. 


ADVERTISEMENT RATES 
TRADE AND TECHNICAL SECTION 
ANNOUNCEMENTS BUSINESS OPPORTUNITIES - 
EDUCATIONAL 
PATENTS - 
TENDERS - 


4s. per line (minimum charge |6s.) single column inch rate 48s. 
Lines average 6 words—!2 lines to the inch. Box number: 2s 


CAPACITY 
EXPERIMENTAL WORK 
PUBLICATIONS 

TO LET - WANTED 


D layouts are accepted 


COPY DATE—first post Monday | 





LATTICE STEEL ERECTION MASTS (light 
and heavy), 30 ft. to 150 ft. high, for immediate 
hire. 


BELLMAN’S 
38 CORNWALL GARDENS 
LONDON, 8.W.7 


Western 3033 G 809 | 





TWO NEW LEN 100/320 OPEN FRONTED 

INCLINABLE POWER PRESSES. Motorised 

for 400-440/3/50 supply. Pressure exerted 100 

tons. Depth of throat AY Adjustment of 

stroke # in. to 54 in. le 235 in. by 35% in. 

oe in table 13§ in. diameter. Weight approx. 
cwt. 


FROST POWER GEARED SWING BEAM 
HIGH-LIFT UNIVERSAL FOLDING 
MACHINE. Motorised for 400-440/3/50 supply. 
Capacity 10 ft. by %& in. mild steel. Adjustabi 
for sharp and round bends. Clamping beam 
swings out for removal of trunk sections. With 
adjustable back gauge. Weight approx. 6 tons, 

PELS DOUBLE ENDED UNIVERSAL 
PUNCHING, SHEARING AND SECTION 
CROPPING MACHINE. Motorised for 
egy py Punches up to 1{ in. diameter 


by 1 in. thie’ = of enna gap 24in. Shears 
flat bars w anes to 1 in. thick. Crops rounds, tees, 
squares @ es in proportion. Weight approx. 
8 tons. 


PELS DOUBLE GEARED All STEEL 
eee te ee AND TEE IRON 
CROPPING Motorised for 
400/3/50 supply. ey Seoxekes base for position- 
ing in any direction. Crops angles 7 in. by 7 in. 

~ or 6 in. by 6 in. by f in. Tees 64 in. by 
by 7 in., on the square and on the bevel. 
Weight approx. 105 cwt. 

RHODES MOTORISED DOUBLE GEARED 
PRESS BRAKE. Motorised for 400/3/50 supply. 
Pressure exerted 150 tons. Forming capacit 
10 ft. by & in., or 18 ft. by approx. 4 in. Lengt 
of stroke 5 in. Weight approx. 20 tons. 

TAYLOR & CHALLEN DOUBLE SIDED 
pogo ACTION CAM ACTION DRAW- 

NG PRESS. Can be supplied motorised for 
100-440/3/50 suppl Punch stroke 8 in. Biank- 
holder stroke S Between uprights 20 in. 
_ 18 in. by 154 in. Hole in bed 15 in, diameter. 

Weight approx. 45 cwt. 

DOUBLE SIDED FRICTION SCREW PRESS. 

Motorised for supply. Pressure 

Between ts 

15f in. Bed 154 = by 20in. Hole in 44 in. 

diameter prox. 71 cwt. 
Photogra above are available. 

Very favourable “lire Purchase terms can be 

obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
Lo N, V1. 


Telephone: EUSton _ Telex 24264 


And a 
LANSDOWNE a ii, 
BIRMINGHA 
Telephone: Central 7606-8. 





WATER STREET, 
3. 
G 876 


“ BUFFALO FORGE ” SIZE ae seen 
SECTION ROLLING MACHINE for sale. 

Capacity angles, leg out, 2 in. by 2 4 by 2 in. 
| Minimum diameter 20 in. Also bends angles leg in, 





| i on :or on flat, rounds, squares. Arranged 
motor ive, 220-440 ho ee J. EDWARDS 
LIMITED, 359, EU ROAD, LONDON, 


(.W.1, or 41, WATER STREET BIRMINGHAM 3. 


z D 445 


| 
| 


CAPACITY 
AVAILABLE 


YORKSHIRE ENGINEERING WORKS OF 
MEDIUM SIZE have facilities promptiy available 
for machining and fitting complete machines, or 
machined and fitted Units up to 2 tons, from custo- 
mers’ drawings. BOX D 484, omees of ENGINEERING 


> CAPACITY 


MACHINING CAPACITY 


bro ragga Nn gue boring 


— tool 
ble ane number 2 size machine. Write 
to: 


THE CHURCHILL MACHINE TOOL CO. LTD. 
BROADHEATH, MANCHESTER. 


for drawings and quantities. 
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BUSINESS 
OPPORTUNITIES 


HOW OFTEN HAVE YOU WANTED 
PARTICULARS ON AN INDUSTRIAL PRO- 
oe bee PETITORS PERHAPS? 





nq such information addressed to 

NDUSTRIAL IN INFORMATION SERVICE 
wes RT ONDON. ee 

will be treated in strict confidence. D477 
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GUIDE TO THE SPACE J 


AGE Compiled and Edited by C. W. Besserer and Hazel C. Besserer 


First published in America, “ Guide to the Space Age” is | ‘ 
a comprehensive presentation of the terminology of space H -RE 
technology in dictionary form. Terms are authoritatively 


defined covering as broad an area as possible and many 
cross-references, drawings fand diagrams are included. PLANT C APAG 


The importance of this book will be obvious to those 


working In this ld, 7.6 et. AT GARRON 

















— PRINCIPLES AND CON- 
STRUCTION OF AIRCRAFT GAS TURBINES 


By R. A. FRY, A.R.Ae.S., M.S.L.A.E. 


This new work deals with the elementary theory, the 
constructional principles, the operational problems and the 
practical maintenance and inspection of modern aircraft 
power plants. 50s. net. 








From PITMAN 


: veo Parker St., 
ookseliers Kingsway, London, W.C.2 





codiihies 
BRONZE TUBE PRESSURE GAUGES 


from stock 


It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and sheet 


We have a complete metal fabrication are on call to manufacturers who find it uneconomic 





range of gauges in to‘tool up for the special job. The technical advisory service of Carron 
stock, both 4 in. and 


6in. dial, from 

0-15 Ib/in.* to eS 

06-1000 Ib/in*; these are Consider this plant capacity for medium heavy machining: plan- 
fitted in a brass case | 


with back flange for 
surface mounting and up to 5 tons; moulding and machining capacity for non-ferrous 


is ready at all times to help iron out production problems. 


ing vertical and horizontal boring mills; milling and drilling of work 


with pressure con- components up to 5 cwts, including high speed routing and precision 


milling. Fabrications, too, light and heavy gauge, stainless steel, press 
Also in our stock we have 
a big selection of other tools, welding. From small light gauge sheet metal to large plate 
gauges to suit most welded fabrications. Carron can quote. 
industrial applications and a 
four-page stock folder, which gives 
fall details, will gladly be sent on request. 


CARRON COMPANY - CARRON ~ FALKIRK - STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 758! (4 lines) 
and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 
BUDENBURG GAUGE CO. LTD. BROADHEATH Wr. MANCHESTER | Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 
| 
arr 
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THE NEW 


TECALEMIT 


RIBBON 
FILTER ELEMENTS 





Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efticient—Clieanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 


Tecalemit Breathers provide pure air cheaply and efficiently 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS | 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost-— High flow rate—Easy to clean 

The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


fitted with Tecalemit Ribbon Filter Elements. 





TECALEMIT 


z2@> the authority on filtration 





TECALEMIT LIMITED: (SALES § ) PLYMOUTH: DEVON ‘ian 





a 


Boe 10 TSE SPACE ST 


AGE Compiled and Edited by C. W. Besserer and Hazel C. Besserer 


First published in America, “ Guide to the Space Age” is 
a comprehensive presentation of the terminology of space 
technology in dictionary form. Terms are authoritatively 
defined covering as broad an area as possible and many 
cross-references, drawings fand diagrams are included. 
The importance of this book will be obvious to those 
working in this field. 47s. 6d. net. 








—— PRINCIPLES AND CON- 
STRUCTION OF AIRCRAFT GAS TURBINES 


By R. A. FRY, A.R.Ae.S., M.S.L.A.E. 


This new work deals with the elementary theory, the 
constructional principles, the operational problems and the 
practical maintenance and inspection of modern aircraft 
power plants. 50s. net. 











From PITMAN 


all Parker St., 
booksellers Kingsway, London, W.C.2 





Budenberg. 
BRONZE TUBE PRESSURE GAUGES 


from stock 





We have a complete 
range of gauges in 
stock, both 4 in. and 
6in. dial, from 

0-15 Ib/in.* to 
0-1000 Ib/in*; these are 
fitted in a brass case 
with back flange for 
surface mounting and 
with pressure con- 


Also in our stock we have 

a big selection of other 

gauges to suit most 

industrial applications and a 
four-page stock folder, which gives 
full details, will gladly be sent on request. 


BUDENBURG GAUGE CO. LTD. BROADHEATH Wr. MANCHESTER | 


| 
ABER | 
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THERE’S 
PLANT CAPACITY 
AT CARRON 


It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and sheet 
metal fabrication are on call to manufacturers who find it uneconomic 
to‘tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems. 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of work 
up to 5 tons; moulding and machining capacity for non-ferrous 
components up to 5 cwts, including high speed routing and precision 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 
tools, welding. From small light gauge sheet metal to large plate 


welded fabrications. Carron can quote. 


CARRON COMPANY - CARRON ~ FALKIRK - STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 758! (4 lines) 


and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 
Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 
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THE NEW 





Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Fitter Elements) 
Cheapest—Mos!t efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembiy of breather and filter cap. All are 


Tecalemit Breathers provide pure atr cheaply and efficiently 


TECALEMIT 


RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost—High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outeide or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters. 
strainers, breathers or separators. Never before has such fine filtration been possible a* 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


fitted with Tecalemit Ribbon Filter Blements. 
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HYDRAULIC PUMPS 
FOR PRESSURE TESTING 


ERE AR wart na see te ORES SNE PRL EO RIO 
eee eat tararattatanataratatetatatatatetetatetetas 





Maximum pressures up to 10,000 Ib/in.?, with 
minimum of effort - Other models for lower 
maximum pressures - Supplied with strong 
wooden carrying box, on which pump is also 
mounted for use *« Gunmetal and Steel 
construction - Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 
delivery pipes with brazed-on connections. 


Robert Harlow & Son Ltd., 


HEATON NORRIS - STOCKPORT ‘. CHESHIRE 


TELEGRAMS: “HARLOW, STOCKPORT” 
TELEPHONE: STO 3403/4/5. 

LONDON OFFICE: 10 NORFOLK STREET, LONDON 

W.C.2. Tel ne: COVent Garden 0315/6/7. Telegrams: 

*“TUBENPIPE” - Phone - London. CW 5283 
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A Fitting Compliment! 
THIS SELF-CONTAINED FLOATING 
PLANT FOR WATER PURIFICATION 


is operating with two Mono § 
Pumps for delivering river 
water for treatment. The 
pumps were chosen by the 
manufacturer of the Plant, 
Marston Excelsior Ltd., for 
unfailing self-priming, 
powerful suction. 














More and more Mono Pumps 
are being used to cope with 
the rigid requirements of modern 
scientific and industrial 


development. 


ONG 
MONO PUMPS LIMITED 
Mono House, Sekforde Street, 
London, E.C.I. 


Telephone: CLErkenwell 891! 
Telegrams: Monopumps 'Phone London 


and at Birmingham, Bristol, Dublin, Glasgow, Manchester, Newcastle, Wakefield. 
M.P. 2 







































ARNOLD KINNINGS & SONS LTD. 22% 


SOUTHPORT 


NORWOOD ROAD SOUTHPORT LANCS. 3182 (3 lines) 
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When TWO HEADS 
are better than one... 


Use a ‘‘MURAMATIC’’ twin-fillet welder 


The Murex ‘“‘ Muramatic”’ automatic fillet welding equipment has 
been designed to make two horizontal-vertical fillet welds simul- 
taneously on the opposite sides of a stiffener. It consists of two 
** Muramatic”’ welding heads mounted on a self-propelled carriage 
and is suitable for use with the submerged arc process or for the x Ys 

Open arc process using a continuous coated electrode. Either ‘Wy 
alternating current or direct current at any value from 300 to M U RI y xX 
1,200 amps. can be used by each head. The equipment is supplied WA 

with all the necessary controls for electrical and mechanical 

adjustments including the accurate alignment of the welding arcs 

by guide wheels. Please write for full details. 





MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. Telephone: Waltham Cross 23636 


E31 /069 








ENGINEERING 





25 November 1960 























AVAVAVAS "NY 


“se ay 
= 
> 


(SAAN wa 
Par 


~ “onan wen 2 481 


ia? 








areuclitionary hans Cave 


Stothert & Pitt’s new electric cargo handling crane DD2 is a complete breakaway from traditional crane design. Its 
revolutionary all-welded tubular structure, combining maximum strength, lightness and simplicity results in a greatly 
reduced painting area; and its performance (5 tons at 80 ft. radius or 6 tons at 70 ft. radius with a shorter jib) has 
been considerably enhanced by the incorporation of hydraulic luffing and an improved form of Ward Leonard Control 
on the hoisting motion. Every detail of DD2 has been carefully planned and where necessary new materials and new 
methods of construction have been introduced. An impressive example is the machinery house (reached by a spiral 
staircase in the pintle) which is constructed of translucent resin-bonded glass fibre. This gives a soft uniform lighting 
within the roomy interior, obviating the need for windows. 

Stothert & Pitt build many other types of crane including grabbing, shipyard, overhead travellers and Goliaths and deck 
cranes, and are also specialists in the design and construction of large capacity traversers. An illustrated catalogue is 
available on request. 


STOTHERT & PITT LTD 


ENGINEERS . BATH ° ENGLAND 


London Office: 38 Victoria Street, London, S.W.1 
Midlands Office: Lightning Way, Alvechurch Rd., West Heath, Birmingham 31 


t aan J 


Photograph reproduced by kind permission of 
the Port of London Authority 
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IF IT’S AN ADVANGE IN IRON 


ONE OFF! A THOUSAND or A HUNDRED THOUSAND!! 


25 November 1960 





IT’S ALL THE SAME TO US 


SHEEPBRIDGE EQUIPMENT LIMITED 


Up to 10,000 tons per year of closely controlled castings—all grades 
to B.S. specifications—are produced in this modern foundry. In 
addition, there is a regular output of special cast irons, including 
those that offer resistance to heat, corrosion and abrasion, also 
straight carbon steel, low-alloy and 12° manganese steel up to 35 
cwts. Being C.I.A. and A.I.D. approved we are fully equipped to 
undertake any mechanical and physical tests required. 

We can supply stainless and heat resisting steel castings up to 24 tons in 
weight, and centrifugally cast items with maximum lengths of |2’6” and 
diameters up to 48”. 

put your founding problems to Sheepbridge 


FOUNDRY DIVISION 


ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 


CHESTERFIELD DERBYSHIRE 
Telephone :—Chesterfield 5471 Telegrams :—Sheepbridge, Chesterfield 
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OR STEEL FOUNDING—SHEEPBRIDGE EQUIPMENT !S MAKING IT: 


HYDRAULIC GOVERNORS 


FOR ALL INTERNAL COMBUSTION ENGINE AND STEAM 


TURBINE APPLICATIONS 


Woodward Governors are now manufactured in our branch plants 


in Great Britain and the Netherlands. 


Various models of the 


PG type governor are made in our plant at Slough, and at Schiphol 
production is concentrated on the UG type governor. Application 
engineering and complete service facilities for these and all other 
types of Woodward Governors are available at both plants. 





RATED WORK CAPACITY 


TYPE SPEED ADJUSTMENT 





SG 
PSG 
LSG 


PG 





UG8 
UG32 


PG for RR 
PGPL 


MANUAL, LEVER OR ELECTRIC 
MANUAL, LEVER OR ELECTRIC 
MANUAL OR ELECTRIC 

MANUAL, LEVER OR ELECTRIC 
MANUAL, LEVER OR ELECTRIC 


i or 2 ft./Ib. 
2.6 ft./Ib. 

I or 10 ft./Ib. 
8 ft./Ib. 

32 or 40 ft./ib. 
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MANUAL, LEVER OR ELECTRIC 
ELECTRIC OR PNEUMATIC 


MANUAL AND PNEUMATIC 
OR ELECTRIC 


12/18 or 35 ft./Ib. 
12 or 35 ft./ib. 
12/18 or 35 ft./ib. 














WOODWARD GOVERNOR COMPANY 


(Limited Liability Company incorporated in Illinois) 
Main Plant: ROCKFORD, ILLINOIS, U.S.A. i 
Branches : 
664, AJAX AVENUE, TRADING ESTATE, SLOUGH, BUCKS. (Tel.: Slough 26245/6) 


SCHIPHOL, THE NETHERLANDS. (Tel.: Amsterdam 732411) 
FORT COLLINS, COLORADO, U.S.A. - TOKYO, JAPAN. 





WORLD’S 


OLDEST AND LARGEST MANUFACTURERS OF HYDRAULIC GOVERNORS EXCLUSIVELY 








ns 
—_ 
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DREDGING PLANT 


"TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 

FLOATING CRANES, etc. 











NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers 


2 as Re ses. | FLEMING & FERGUSON, Ltd., 
OIL-BURNING TWIN-SCREW ‘HOPPER DREDGER “OTAKOU” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 
constructed for the Phone: Paisley 4121 Teleg. Address : “ Phaniz, Paisley” 
OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND London Agents: Messrs. Nye & Marks Ltd., Capel House, 62 New Broad 
Street, London, £.C.2 


Dimensions: 258 ft. x 20ft. Hopper capacity 2,000 tons 
Speed loaded: 94 knots Dredging capacity per hour: 1,000 tons Telephone: LONDON WALL 4846 
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| The NEW QUICK RELEASE coupling... 

















Pe rs 
4 | 

: Goldnf™ |DYSON 
pe i 

4 A NEW CONCEPTION | TRAILERS 
4 OF HOSELINE MOBILITY 

i Experimental SAVES TIME, 

paces Sonar a | THE BEST OF HAUL 
6 TROUBLE 

a 

: In the past, the only method of | INVESTMENTS 

4 connecting Hydraulic feed lines 

: was by screw fittings. Now, 

‘3 with the advent of Golden Flow 

ee Couplings, recently introduced | R. A. DYSON &CO., LTD. 
é by us, a completely efficient 

] connection is achieved simply LIVERPOOL 

: by pushing the two halves of 

& the coupling together. Dis- 

4 connection is effected by 


pulling them apart, Further- 
more, on disconnection each 
coupling half is automatically | 
sealed by the poppet valve, 
so preventing the loss of 
valuable hydraulic fluid. By 





PREFER. are 













i using a break-away bracket, 

q one half of the coupling is held 

i permanently in place, so that 

a in the event of an unexpected 

strain on the feed line, the THERMOSTATIC 

4 coupling automatically breaks = : 

’ away, without damage to VALVES 

“ hoseline or equipment. 

4 for 
Controlling 





oune 
CW ABTar | 


_ Steam Supply 
ae to Hot Water 
Calorifiers, 

Ete. 


Mechanical Handling Equipment. 





Full technical details of Golden 


Hydraulic Jack on Building Construction 


: 6 Flow Couplings are available 
: ss cee ea ENGINEERING Co. Ltd 
: FROM erog Ul p — | 35 PITT STREET; GLASGOW 


application you have in mind. 








SUPER OIL SEALS & GASKETS LTD., KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 30. 
Telephone: KINGS NORTON 2041. 
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MITCHAM PLatinG Co Ltp 

37-39 Western Road, Mitcham, Surrey 

MuRRIVAN Ltp 99 Tamworth Road, Croydon, Surrey 
Q.B.E. PLatinc Co Ltp 48 Strafford Road, Acton, W3 
STONe’s PLatiInG Co Ltp 

10a-12a, Ernest Avenue, West Norwood, SE27 

R. A. SWINNARD 

North Farm Road, High Brooms, Tunbridge Wells, Kent 
JoHN WILKINs AND Co Ltp 

231/243 St John Street, EC1 

WEST & SOUTH 

Appy Propucts Ltp 

Millbrook Trading Estate, Southampton, Hants 

Tue Bucxrast PiatinG Co Ltp Buckfast, South Devon 
E. J. M. (PLatinc) Ltp Newport Road, Cardiff 


York Road Trading Estate, Bridgend, Glam. 

ExeTER IGNITION Co Ltp Summerland Street, Exeter 
GLOUCESTER PLATING Co Ltp 

Eastern Avenue, Gloucester 





KIMBERLEY & HoGcG Ltp 





Brimscombe Mills, Stroud, Glos. 








a | 
5 
Ss | 
j 
4 
j 
5 
4 
5 
j 
\ ELECTROCHROME LIMITED 
4 
5 
j 
4 
4 
4 
He | 
4 


MAGRATH METAL FINISHING Co LTD 


























Penarth Road, Cardiff 
A. T. PozEton & Son Ltp Tower Hill, Bristol 





SOMERSET METAL Crafts LTD 








89 Station Road, Taunton, Somerset 





MIDLANDS 











4 
4 
\ 
4 
4 
4 BRITACHROME Co Ltp 
4 Cope Street, Birmingham 18 





THE BROADWAY CHROMIUM PLATING WORKS 




















-~—| 94 Alcester Street, Birmingham 12 





DIAMOND CHROME PLATING Co LTD 





Elenora Street, Stoke-on-Trent 





A 
2 
ff N. T. Frost Ltp 





5, 6, 7 Harford Street, Birmingham 19 





HALFORD POLISHING AND PLATING Co LTD 





















































To date these out-platers have joined 
the MOND LABELLING SCHEME and 
will supply manufacturers with certified 
work plated to the requisite grade of 
the BRITISH STANDARD 1224:59 


LONDON AND HOME COUNTIES 
Assey PLatinc Works LIMITED 

Wycombe Road, Beresford Avenue, Wembley, Middlesex 
AMALGAMATED PLATING Works LTD 

28-32 Britannia Street, WC1 

ATLAS PLATING Works Ltp 

79 Avenue Road, Acton, W8 

B. BerGer anD Co Ltp 

Tonbridge Road, Harold Hill, Romford, Essex 
Cu-N1-Crart LimitTep 

Hanworth Trading Estate 

Hampton Road West, Feltham, Middlesex 
Essex Piatinc Co Ltp 

Elm Grove, Wimbledon, SW19 

GERHARDY Bros Ltp Gt. Missenden, Bucks 
Tue Harris Pratinc Worxs Ltp 

18 New Wharf Road, Nr 

Houmes PLatiInG Co Ltp 

Blackheath 


e, SE3 
Hor.ey ENGINEERING AND PLATING Co Ltp 
Smallfield » Horley, Surrey 


W. Horwoop anv Son Ltp 
774-6 Seven Sisters Road, Tottenham, N15 


— PLATING 
Road, Southend-on-Sea, Essex 


L&TCHWORTH POLISHING AND PLATING Co Ltp 
Works Road, Letchworth, Herts. 

Metat Cotours (SLovGcH) Ltp 

353/354 Oxford Avenue, Slough Trading Estate, Slough 
J. Mercare (PLaters) Ltp 

735 Old Kent ,» SE17 





A. F. Hayes anv Co Wigston, Leicester 

Iontc PLATING COMPANY LTD 

Grove Street, Birmingham, 18 

NORTHAMPTON AND MIDLAND PLATING Co Ltp 
6 Connaught Street, Northampton 

K. & S. PLatinGc Co Ltp 

5 Vaughton Street, Birmingham 12 

THE PREMIER PLATING Co LTD 

1-9 Barr Street, Birmingham 19 

B. J. RounD & Sons Ltp 

7-10 Northampton Street, Birmingham 18 

SNELL AND PrRiIDEAUX LTD 

20/22 Exeter Passage, Holloway Road, Birmingham 1 
WARSTONE POLISHING Co LTtp 

183 Warstone Lane, Birmingham 

Wirxes & GopwIN LTD 

Charles Henry Street, Birmingham 12 
WOLVERHAMPTON PLATING Co Ltp 

Anchor Lane, Coseley, Bilston, Staffs. 
NORTHERN ENGLAND 

SAMUEL ALLEN 109 New Bridge Street, Newcastle 
THE BARNSLEY ELECTROPLATING Co Ltp 
Chesham Road, Barnsley 

BRAILEY ELECTROPLATERS LTD 

Chapel Street, Salford 3, Lancs 

DYECHROME LIMITED Ashley Lane, Shipley, Yorks. 
A. ELLioTT (ELECTROPLATERS) LTD 

Stowell Street, Newcastle-upon-Tyne 3 

Kinc & FowLer Ltp 

Jamaica Street, Liverpool 1 

Octopus LIMITED Goodall Place, Liverpool 4 
TOWNHEAD CHROMIUM PLATING Co 

16-18 Whitworth Road, Rochdale, Lancs 
NORTHERN IRELAND 

Lyngss Bros Ltp 

1 North Howard Street, Belfast 

SercK RADIATOR SERVICES LTD 

308 Albertbridge Road, Belfast 

SCOTLAND 

CHARLES CARPENTER LTD 

Muirhall Road, Larbert, Stirlingshire 
VERICHROME PLATING SERVICES (SCOTLAND) LTD 
Industrial Estate, Larkhall, kshire 


"4 
f Ford Street, Smethwick 41 
4 
yA 






Contact one of these platers—and be sure that 
you can safely display the important Label o) 
Plating Quality on your product. 


Good plating is good business 
Use quality labels on your chromium plate 


SEND FOR DETAILS 


THE MOND NICKEL COMPANY LIMITED . THAMES HOUSE . MILLBANK.LONDON - SW! 


TGA P48 
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CONSTRUCTION 
CO. LTD 


Whitegates Engineering Works 
SCOTLAND 


MOTHERWELL ° 


Telegrams : “ DEVISERS, WISHAW ” 
Contractors to the Admiralty, War Office, Air Ministry and H.M. Office of Works 


LONG LANE, HILLINGDON, MIDDLESEX 
Telephone : UXBRIDGE 37273 


LONDON 


TEEL _ 


STRUCTURAL 


Telephone : WISHAW 3486 & 3487 





AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD. 


ROE 


All 
Classes 


STEEL 
WORK 


PLATED 
TUBE 
WORK 


Riveted ot Welded 
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RAWL LPLUG 


for up to fin. 
di 


jiameter 
Coach Screws. 
Rawiplugs are 
waterproofed 
and unaffected 
by climatic 
conditions. 


BOLT 
FIXINGS 

For bolting 
down machines, 


_ or heavy, 


RAWLBOLTS, 
a dry fixing 
that grips by 
ex ion. No 
cold chiselling, 
no waiting for 


up to lin. bolt 
diameter. 


CAVITY FIXINGS The amazin; 
forms its own rivet head behind t 








proof, squeak-proof! For all thin or hollow materials. 


RAWLNUT, screwed up from the front, 
material—airtight, water-tight, vibration- 


lo] Rip me), mer \'in me Aa wy 


Rawlplug fixing devices 
save you time and money 


Fixing methods that served well enough in by-gone days fall 
far short of modern standards of efficiency, when an average 
machine can be safely bolted down and in operation within an 
hour or so of arrival! 


Rawiplug Fixing Devices always save time and therefore money, 
for it is a simple fact that on every screw and bolt fixing job, 
in solid or cavity materials, you'll make strong, absolutely 
safe fixings in far less time than by any other method. 


You can easily prove this for yourself. The first step is to write 
for full details of the 24 different types of Rawiplug Fixing 
Device. Write us now—and if, after studying our literature, 
you have any difficulties about a particular problem, our 
Technical Service specialists will be delighted to advise you 
without obligation. 


RAWL PLUG 





FIXING DEVICES 


THE RAWLPLUG COMPANY LTD. 
CROMWELL ROAD, LONDON, S.W.7 


li ea b. . aP lias 























14 





“Donald, you beast, 
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you're just not interested injme tonight!”’ 


“Sorry, Daphne, but something wonderful happened 
to-day. I discovered G.D. cone lock pipe-stoppers.”’ 


“Cone lock whats?”’ 


“Pipe-stoppers, darling. Made by General Descaling. 
We've always needed something for bunging up 
open pipe-ends for pressure testing, and these tools 
are just the job...... és 


*“T’m sure you’re terribly pleased...... 


so... . and they’re so simple to use! Just pop one 
in the pipe—anything from 3’ - 14 diameter—give 
the wing nut a couple of turns, and let the pressure 
do the rest. The bigger the squeeze, the tighter 
the stopper. It’s the expanding vice ring that 
does it, you see. The lads are mad about G.D. cone 
locks!”’ 


*“*That’s nice for their girl-friends.”’ 


‘They'll stand up to 2,000 lb. per square inch! And 


General Descaling 


the experts in pipeline and sewer maintenance 


For full information and literature on any aspect of pipeline or sewer 
maintenance, please write to General Descaling, stating the service or type 
of equipment in which you are interested. 


think of the other advantages—no more welding up 
bullplugs, blanks, connections or burning off after- 
wards. And they have a removable plug so we can fit 
pressure gauge connections. We can fit or remove them 
in a jiffy. They’re re-usable, too—and that’s very 
important when you’re...... 


**T knew it. I should have invited 
Jim instead. He’sininsurance!”’ 


The object of Donald’s affections 


GENERAL DESCALING CO. LTD.. 
4 WORKSOP, NOTTS. 
, TELEPHONE: 3211/5 TELEX: 54159 
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OR THE PROPER care of the tobacco in 
this storehouse, good lighting was 
essential. This was achieved by in- 
stalling Opal Corrugated ‘Perspex’ 
acrylic sheet in the roof. 

Opal Corrugated ‘Perspex’ transmits 
an evenly diffused working light. It is 
inexpensive to install and saves money 
on artificial lighting. It is light, tough, 





‘Arcon’ storage building supplied 
by Taylor oodrow (Building 
a Lid., to the 


Ex 
Tobacco Monopoly, 


Libya; in which Opal Corrugated 
‘Perspex’ has been used for 
roof lighting, to give a diffused 


light to the interior. 


Opal Corrugated ‘Perspex’ roof lighting provides 
ideal working light in a Tripoli Tobacco store 


easy to handle, is unaffected by the 
severest weather conditions, and with- 
stands the corrosive atmospheres of 
industrial and marine areas. 

Clear corrugated ‘Perspex’ is sold for 
roof lighting where strong sunlight is not 
a problem. Corrugated ‘Perspex’ is 
available in a wide range of profiles to 
fit most corrugated roofing materials. 


For good roof lighting use 
CORRUGATED “PERSPEX’ 


‘Perspex’ is the registered trade mark for the acrylic sheet manufactured by 1.C.1. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED: LONDON’: S.W.1 
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Electrical Plant forSpecial Applications 


SPECIAL WARD LEONARD EQUIPMENT SUPPLIED BY US FOR DRIVING A PLASTICS CALENDER 


LEFT: Main motor generator set, output 0/220 volts, 200 kW max. In the foreground 
auxiliary set giving two D.C. voltages for drives to a calender. RIGHT: Work motor 
240 h.p. 0/220 volts D.C., speed range 0/1500. 


Send Us Your 
Enquiries For 


FREQUENCY CHANGER EQUIPMENT 
WARD LEONARD SETS 

MOTOR GENERATOR SETS 

PLATING AND ANODISING GENERATORS 
A.C. AND D.C. MOTORS 

ALTERNATORS 

WELDING GENERATORS 

TRANSFORMERS 

SWITCHGEAR—HAND AND AUTOMATIC 


One of the control panels for above arranged for forward/reverse 
operation incorporating ganged motor-driven potentiometers and 
dynamic braking equipment for emergency stopping of main drive. 


Complete set designed for remote control. 


FOR ROTATING 5 SONS AND COMPANY LIMITED 


ELECTRICAL MACHINES WOOD LANE, LONDON, W.12. STANNINGLEY, Nr. LEEDS. 
TO Telephone : SHEpherds Bush 2070. Telephone: Pudsey 2241. 


SPECIAL REQUIREMENTS And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Bath, Swansea, Newcastle-on- 
Tyne, Belfast, Sheffield, Southampton. 
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Does air power it? 








Then Holman make it 


Now what’s the best tool for this job, you ask. 
Pneumatic? Yes. Holman? Undoubtedly. Ah, but 
do Holman make it? 

They do. Holman make pneumatic equipment 
for every project. There’s hardly a job-need 
anywhere they don’t know about — and deal 
with. Mining, shipping, construction — 
wherever tough, fast-working tools can get down 
to the job and cut down the costs. 

Take your choice — from the widest range of 
air compressors and pneumatic tools in the 
Commonwealth. The most reliable in the world. 

















Write now for catalogue 15/G.P./ 











Air... compressed ai’... power... 













Holman Bros. Ltd., Camborne, England; Camborne 2275 and 44 Brook Street, London W.1; Hyde Park 9444. 
Also in Birmingham - Cardiff - Glasgow - Peterborough - Sheffield. Australia . Canada - East Africa - France 
India - South Africa - Spain - U.S.A. - West Africa. | With Agents and Representatives throughout the world. === 












@ Loads up to 6 tons free-on-wheels 
s Cantilever jibs up to 40 feet 
w Strut jibs up to 60 feet 


= Two motor travel drive giving 
electrical differential and full traction 
on both sides under all conditions 


w High manceuvrability—turning circle 21° 0° 


s Separate or simultaneous operation 
of all motions with full control from 
creeping to full speeds 








ws Diesel-electric drive 


w Exceptionally smooth high speed slewing 
on cross roll bearing 


w Safe, controlled power lowering under 
full load for both hoist and derrick 


= Small tail radius—only 6’ 3’ 


= Centrally mounted superstructure giving 
best all round outreaches and 
weight distribution on the ground 


a Great stability and full mobility when handling 
maximum loads through all motions free-on-wheels 


RANSOMES AND RAPIER LTD, IPSWICH AND LONDON 





When it comes to making cranes, 
Ransomes and Rapier know all that 
everybody else knows and a bit more 
besides. So a new mobile crane by 
Ransomes and Rapier starts off with a 
terrific advantage, because you take for 
granted that its basic engineering and 
design will be utterly trustworthy. And 
when in addition a crane incorporates a 
whole team of brilliant new ideas, then 
you can be sure you're on to a world- 
beater. Like this brilliant new 511 mobile 
crane... 
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S&L 


STEEL PIPES 


for the 
Scottish Gas Board's 
High Pressure Pipeline 





Stewarts and Lloyds have supplied more than 120 
miles of steel tubes for the Scottish Gas Board’s , 
East/West high pressure pipeline. The sizes range 


from 3} in. to 12? in. outside diameter. 


The pipes for the major portion of the pipeline 
—6§ in. to 12} in. outside diameter—are 
painted internally with red lead. They are 
protected externally against corrosion with 
Stewarts and Lloyds’ woven glass reinforced 
sheathing. This has been specially devised 

to resist damage during transit, handling at 


site and soil stresses after installation. 


This project is part of a grid scheme to 


distribute supplies of gas throughout Scotland, 


ABOVE: 

The Roman wall, built by the Emperor, Antoninus Pius, in A.D. 143, 
was breached near Bonnybridge to allow for the passage of the 
pipeline. (The wall was later restored by the contractors, 

William Press & Son Ltd.) 


LEFT: 
Welding a joint on the site. 


S&L 


STEWARTS AND LLOYDS LIMITED 


Tubemaker S for da Century GLASGOW - BIRMINGHAM - LONDON 
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WARDS AT WORK 
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If you’re looking for a drill, a diesel engine or a drop stamp... a pump 
or a press ... a planer or a plating plant—he’s the man to help you. 
He stocks He’s on the staff of Ward’s Machinery Department—one of the biggest 
. and most comprehensive organisations in the country, dealing with new, 
everything rebuilt and second hand equipment, with showrooms at Sheffeld, 
f Silvertown, Glasgow and Briton Ferry. Used machinery offered is 
eo checked and overhauled where necessary in Wards workshops where a 
drill toa high reputation for performance and keen value has been maintained 
for more than seventy years. 
drop stamp! Sales of new, rebuilt and used plant and machinery are among the many 
activities of the Ward Group of Companies whose products and services 


cover almost every branch of industry. 


Serving Industry Around The World THOS. W. WARD LTD 


Head Office: ALBION WORKS, SHEFFIELD. London Office: BRETTENHAM HOUSE, STRAND, W.C 
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Extruded steel sections are produced in most 
qualities of steel, including carbon and alloy steels, 
stainless steels and special alloys. 





Hundreds of different shapes have already been 
extruded, ranging from simple angles to most 
complex shapes. Physical properties are identical 
with similar rolled sections and extrusions can be 
supplied in random lengths of 8 to 30 feet, with 
dimensional tolerances to suit requirements. 


Send for further details of Osborn extruded steel 
sections and take the first step to lower costs 
by reduction of machining and elimination of scrap. 


SAMUEL OSBORN & CO. LIMITED 
Per ene STEEL wWweacks. SHEFFIELD 
STEELMAKERS - STEELFOUNDERS - ENGINEERS TOOLMAKERS 
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Early planning ensures economic, 
efficient and effective boiler plant 


Right at the outset, when new boiler installations have to be considered, consultation with 
IC boiler engineers helps to resolve the problems of selecting the most suitable plant. 

The importance of early discussions about boiler plant cannot be over emphasized. Selection 
of operating conditions, boiler output, the choice of fuel, method of firing, and the site 
limitations, are but a few of the basic problems which can be resolved by early planning. 
Take advantage of this IC service, backed by world wide experience, design, research, 
manufacturing, and installation facilities. 












INDUSTRIAL WATERTUBE BOILERS POR OIL, GAS OR SOLID FUEL FIRING 


TIONAL COMBUSTION LIMITED 





NINETEEN WOBURN PLACE LONDON WCI TELEPHONE TERMINUS 2833 WORKS DERBY ‘iC 





Member of Atomic Power Constructions Limited - One of the British Nuclear Energy Groups 
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CALZDUMHOT 73 


ALL ALONG THE LINE! 


That’s your production line when you use Crofts 
Patent ‘ Free-Space ’ Hydraulic Couplings and 
Drives. For smooth, controlled acceleration 

to full speed and cushioned stall-proof drive you 
can’t beat em. When you think of hydraulic 
couplings and you need easy fitting, quick alignment. 
neater arrangement and reduced driving costs, 

there’s only one answer—Crofts ‘ Free-Space ’ 
Hydraulic Couplings and Drives—they’re unbeatable. 
And every drive is guaranteed! 

STANDARD RANGE FROM ; hp at 1440 rpm to 700 hp at 875 rpm 


Dna (Olly tov pullicalic 460 E 
CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
Telegrams : ‘‘ Crofters Bradford Telex’’ Telex 51186 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 
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Solution: 























Place: ARTHUR GUINNESS SON & CO 
* | Pomona Docks, Manchester Regione 


Exhaust gases from fork lift trucks and lorries were 
once a major problem in this storage shed. Colt 
experts were called in to make a scientific analysis 
and on their recommendation a serics of Colt 
8.R.C./3080 High Duty Extract Ventilators was 
installed. Fumes no longer bother anyone. 

In providing a permanent solution to this ventila- 
tion problem Colt have added yet another chapte! 
to their record of success—success which has 
brought repeat orders from many world-famou 
concerns. 

Ask your secretary to send for a free manu’ 
to Dept. 38 


COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE: ELMBRIDGY 0161 

















FOR MANY YEARS the easiest (and most effective) way 
of tackling a new filtration problem has been to hand 
it over completely to a specialist team of Vokes 
filtration engineers. In this way you get a filtration 
system tailored exactly to your particular needs and, 
because Vokes filters are tested in accordance with the 
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—the simple formula for successful filtration! 


appropriate British Standards, a guaranteed minimum 
standard of efficiency for the system recommended. 
Please write if you would like further details of this 
unique Vokes service, or any of the leaflets illustrated 
above which cover the wide range of air, oil and fuel 
filters manufactured by Vokes. 


SOME VOKES AIR FILTERS 


K600 Kompak The most widely used air conditioning filter in the 
country. Guaranteed 95% efficient against Aloxite 50 dust. (BSS. 
2831). 

S.C. (Self-Cleaning) For cleaning large quantities of air with 
minimum maintenance. Continuously self-cleaned by a patented 
device in the oil-trough. 


‘Absolute’. For high efficiency applications. Standard model 
guaranteed 99°95% efficient against sub-micronic particles. 


Autoroll. Automatic and hand operated models. Combines large 
dust holding capacity with low operating and servicing costs. 


VOKES LTD: HENLEY PARK - GUILDFORD ' SURREY 


Telephone : Guildford 62861 (6 lines) 


Telegrams : Vokesacess, Guildford, Telex. 
Represented throughout the world 


Telex : 8-535 Vokesacess, Guildford. 
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Is your armourer getting 
the right kind of sheet steel 
he needs to do his job? 

If not, tell him to get in 
touch with us. 

Here in the City of Steel 
we believe that only by 
treating each order asa 


M A D c 10 M 7 A SU R E separate assignment can 
we be sure that you get 


exactly the right steel for 
the job. 


This is our sole concern, making steel, 
steel made to measure, to your particular 
requirements. Why not send for your 


armourer now? 


tists, dane ananaecat nan 


27 
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The Cooling water intake at this 
atomic station now being construc- 
tedfor theCentral ElectricityGene- 
rating Board, was built by Taylor 
Woodrow Construction Co. Ltd., 
who in association with the English 
Electric and Babcock and Wilcox 
Companies are responsible for the 
design and construction of ‘Hinkley 
Point’. C. S. Allot & Son are the 
consultants. . biaca 


HINKLEY 
POINT 


Tamauye Jack .. helped to level 


this 4,000 tons structure 


‘Tangye Jack’ went to sea with this floating pumping station when it 
was towed to its position in the Bristol Channel. A 500 ton jack 
was built into each of the eight ‘spud legs’ which, after accurate 
positioning of the floating ‘vessel’, were lowered onto the sea-bed. The 
jacks were then operated as required, to achieve a precise levelling of 
the whole gigantic structure. 


The smaller jacks seen in the photograph are used to adjust the position 
of the beam against which the main jack reacts. This operation is carried 
out with the leg securely locked. 


AD No. 107 


SMETHWICK ~* BIRMINGHAM ~* Phone SME. 1181. 


AREA OFFICES AT LONDON MANCHESTER & GLASGOW FOR EXPERT ADVICE 
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A British product 
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#22 Alloy steel chain, flexible in all 
directions, having a safety factor 
of 9 to | 


Leak-proof oil bath gear case 



































































































































































































































q Hee & Sent on approval, ex stock at 
Size '/,,'/, and I ton 







































































































































































: oe | = WRITE FOR BROCHURE SECTION 80/4 


aeeee ,’ + beteees +. 

OeSSESSSeS See ee reel e eee eeeeeeseessscesesns : +tt 

peanee + 7 . 35 

TTT +- a feeee 

pe peeeees : ++ 

++ eee r+++4 
+4 seeel . b+++ 
: 
: 


= heavier 
a loads 


MORRIS 


Ht i ELECTRIC 
pgtssgesss : HOIST-BLOCKS 
These Morris ball-bearing hoist 


blocks lift on wire rope and are 
made in sizes up to 10-tons 
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= Push button types = 


and dual speed 5 


“4 types also available z 





HERBERT 
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either as a suspension type 
or with geared or ungeared 
runners (as illustrated) for 








travelling on a steel joist. 
Several other types are also 
available including a dual speed 
model incorporating two 
speeds in one unit. Write for 
bréchure Section 73/4. 


A British product 




















MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND, 
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“That new Foundry 
deserves a 


John Smith Crane !” 
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Seilel Service to Architects 
and Planning Surveyors 


Row... 













Architects and Planning Engineers who are 


contemplating the incorporation of overhead cranes in 





new buildings or extensions are invited to write for our 
Table of Clearances, Weights, Wheel Loads, etc., for 
Standard E.0.T. Cranes. Advice on all lifting problems 


gladly supplied by our technical staff without obligation. 






John Smith Cranes give the slow speed control and fine yl 
setting vital in all foundry work. This feature can be I 
included equally well on both A.C. and D.C. operated cranes 

CRANES 


SOHN SMITH (KEIGHLEY) LTD. P.0. BOX 21 THE CRANE WORKS KEIGHLEY YORKS 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley 


London Office: Buckingham House, 19/21 Palace St, Westminster, London SW1. Southern Counties Office: Brettenham House, Lancaster Place, London WC2 
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—and how do you like 
your colloidal graphite? 


—with water, alcohol or white spiritor...? 


You can have Foliac Colloidal Graphite Disper- 
sions in a variety of carriers, for example water, 
alcohol or white spirit, depending on the indus- 
try you are in and the application you have 
for these remarkable fluids. They can be 
sprayed or brushed to form electrically con- 
ductive coatings, and they can save pounds in 
die costs when used as lubricants and parting 
agents in die-stamping. They act as lubricants 
in drop forging too, and in metal, wire or glass 
_extrusion processes, and they keep moving parts 
moving under high temperature conditions that 
would simply burn up oils or greases. Why not 
ask our representative to call to discuss specific 
problems and advise on applications ? 


FOLIAC 





ips GRAPHITE 
GRAPHITE 
PRODUCTS 
LIMITED 


ONE OF THE MORGAN CRUCIBLE GROUP OF COMPANIES 


Northfields - Wandsworth Park - London S.W.18. Telephone: VANdyke 6422 


GP 101/204 
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Engineers 
prefer 


SIMPLIFIX 
the foolproof 


coupling 


Simplifix—the sure and simple 
compression coupling for copper pipe. 
Perfect joints with almost all kinds of 
tubing, including those with very thin walls. 
No work to do on the pipe. Simply tighten 
the nut—the anti-friction washer prevents pipe 
twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
}” to 2” O.D., in a wide range of interchangeable 
standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD * MAIDENHEAD - BERKS 
TEL: MAIDENHEAD $100 * A member of the ALENCO Group of Companies 





The illustration shows centrifugal 
machines at the Plaistow Wharf 
Sugar Refinery of Tate and 

Lyle Ltd., where large numbers 
of Simplifix couplings are used. 
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lf you want to know more about the G KqN spark machine write to our U.K. agents 


M. C. LAYTON LIMITED, ABBEY WHARF, MOUNT PLEASANT, ALPERTON, WEMBLEY, MIDDX - RUDKIN & RILEY LIMITED, CYPRUS ROAD, AYLESTONE, LEICESTER 


MANUFACTURED BY WELSH METAL INDUSTRIES LTD., CAERPHILLY, GLAMORGANSHIRE 


TMEMBER GF THE 


CEG) 


OUR; c Bog 
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interested in 
PRESSURE 
VESSELS? — 





; Then, probably it will interest you to know 
4 that the North Greaves Works of Jenkins of 
4 Rotherham was planned and equipped 


solely for the fast fabrication of heavy vessels 
to Class | specification. 


¥ of Rotherham These works offer capacity and are co-ordinated 
£ with every modern resource for the successful 


manufacture in all-weldable metals of any 
# Welded fabrications and fusion-welded pressure 
vessels to the requirements of Lloyds Class 1, A.S.M.E., A.O.T.C. 


codes and similar specifications. 


design of pressure vessel. 


















WELDED PRESSURE VESSELS IN STAINLESS STEEL, MONEL, TITANIUM, HEAVY ALUMINIUM AND MILD STEEL \ 


ROBERT JENKINS & CO. LIMITED, ROTHERHAM 


Telephone 4201-6 (6 lines) 
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On the shingled headland of Dungeness, 
Kent, Britain’s newest and largest 
nuclear power station is being built by 
The Nuclear Power Group for the 
Central Electricity Generating Board. 
The station will incorporate th¢ latest 
developments in reactor technology and 
will be the most efficient of its kind. 
Dungeness is the outcome of experience 
and know-how, for Yhe Nuclear Power 
Group are also cofstructing Britain’s 
first two commercial nuclear power 


stations at Bérkeley and Bradwell and the 


Italian station at Latina near Rome. 
/ 





ASSOCIATED ELECTRICAL ~ LATINA 
INDUSTRIES LT ITALY 


CLARKE, CHAPM cast AND sf 
The COMPANY LTD. 200 MW 
ALEX FINDLAY AND 
COMPANY LIMITED 


N uclear HEAD, WRIGHTSON AND ~ if 


COMPANY LIMITED 
SIR ROBERT MCALPINE AND 


SONS LTD. 
Power cA, PARSINS AND 


COMPANY LIMITED. 
A, REYROLLE AND COMPANY 


Group | 3. 
STRACHAN AND HENSHAW 


LIMITED. 
RADBROKE HALL JOHN THOMPSON LIMITED, 
KNUTSFORD * CHESHIRE NHESSOE LIMITED, 


TNPG/2 
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F ur t h er or d er AT SPRINGFIELDS we are building and installing the complete plant, comprisi: 
two stoker-fired bi-drum boilers, evaporation of 66,000 Ibs/hr., steam pressu: 
from U.K.A.E.A. 200 Ibs. p.s.i. and steam temperature 438°F, together with all civil wort 
buildings, coal and ash handling equipment, water treatment plant and a! 
fo r s§s t eam ancillaries. 
This type of installation is ideally suitable for other industria] purposes, e.2 
g ene ra t i n g textile works, food processing industries, paper mills, cement works, steel mills 
‘ and collieries etc. Steam pressure and methods of firing can be tailored to 
; p I an t requirements. 
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CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM. 


London Office: DUNSTER HOUSE, MARK LANE, E.C 
Glasgow Office: 116 HOPE STREET, GLASGOW. C.2. Manchester Office: 8 KING STREET, 2. 
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D FUSE - SWITCH 











* be sy 


OVER 1,000 TESTS prove the reliability of J. & P. 


*D’ Fuse-Switches for overhead line protection. 
During an extensive research and testing programme involving 
over 1,000 short-circuit tests, J. & P. have again proved the 
efficiency of the Type ‘D’ Fuse-Switch and with only minor 
modifications to the original design have succeeded in up-rating 
it to 150 MVA at 11kV. It has been fully certified for this 
breaking capacity at the C.E.S.I. Laboratories, Milan. 


250,000 UNITS and 25 years experience lie 


behind the J. & P. ‘D’ Fuse-Switch. Few items of electrical 
equipment have been so thoroughly proved in the field as the 
‘D’ Fuse-Switch which has undergone only minor changes in 
design since it was first introduced in 1934. 













JOHNSON & PHILLIPS LTD. 


CHARLTON, LONDON, S.E.7 
lL | PMEEENEERS AND CABLE MAKERS 


A o & ‘OFe) Ltd ) 
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NEWS FOR 
CONVEYOR 


MANUFACTURERS 
RENOLD 


introduce a new range of light hollow bearing pin 
conveyor chains of 4,500 Ib. breaking load. 


Especially suitable for 


Wire mesh conveyors 


Swing tray and 


Push bar elevators 




















Chain No. Pitch Roller Dia. Weight 
ins. ins. ft./Ib. 
198 028 1°5 1°0 1°35 
198 030 2°0 1°0 1°11 
198 033 2°5 1°0 “98 
198 039 30 1°0 “90 





For further particulars write for leaflet Ref. 320/71 





RENOLD 
est 





RENOLD CHAINS LIMITED « MANCHESTER 
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LIGHTWEIGHT PORTABLE 
VACUUM CLAMPING AND 
PLATE FAIRING MACHINE, 
TYPE 2. 

“Designed to facilitate the assembly 
of the component parts for welded 
fabrications. 












DIESEL ENGINE 
BEDPLATE AND 
FRAMES 

Another example of 
Pickering Welding 
Craftsmanship. 






ALL WELDED FRAME 
30 feet high and 25 tons in weight. 
















VACUUM LIFTING UNIT 
For handling plates of varying lengths 
in lifts up to 6 tons. 












VACUUM CLAMPING UNIT 
For the rapid Assembly of Fabricated 
Parts. 








for the job 


and 
“eo @ m= Wesarshe 






FABRICATION FOR GAP PRESS 
One thousand tons Gap Press for Shipyard 
Pressings. 


THE PICKERING GROUP OF COMPANIES 


R. Y. PICKERING & CO. LTD. Stee/ Fabrications—-Stern Frames—Engine Bedplates —Gearboxes 
Crane Structures — Tank Werk—Off-Shore Oi! Drilling Equipment 












VACUUM INDUSTRIAL) APPLICA- = High Vecuum Equipment—Melting and Sintering Furnaces Metal 
TIONS LTD. evaporation Units——Vacuum Casting Plant —Control Equipment 
éte., ete. 


RUTHERFORD OlL BURNERS LTD. Oi) Burning Unies 















DANIEL VARNEY LTD. Sclenait . 





Associate Company WOODFIELD PICKERING LIMITED 


Complete Off-Shore Oil Drilling Equipment. 


NETHERTON ROAD, WISHAW. LANARKSHIRE, SCOTLAND Teleprams: PICKERING, WISHAW. 
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‘Familiar’ 
Protection... 














...in more senses than one — the fearsome decorative coating on the aboriginal's 
face serves to keep away harmful ‘familiars’ or spirits; a surface coating of 
Araldite not only resists spirits, but successfully prevents the ravages of acids, 
alkalis and solvents. Widely used in the foodstuffs and pharmaceutical industries 
for the internal coating of cans and collapsible containers, Araldite is unaffected 
by the action of most chemicals, heat and humidity. Araldite forms a tough 
flexible film that does not break down even when the surface to which it is applied 
is drawn or extruded. The tenacious qualities of Araldite are utilised to the full in 


the surface protection of impellers of jet engines. 


ARALDITE epoxy resins 


Araldite is a registered trade nimea 





CIBA (A.R.L.) LIMITED - DUXFORD - CAMBRIDGE 











TELEPHONE: SAWSTON 2121 
















PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


NEWARK (NOTTS) 


THE FARRAR BOILERWORKS 


ENGLAND 
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The 
perfect 
joint 
compound 
for 
all 
screwed 
pipe 
joints 
also for: Vee-Reg Valves 

Velan Steam Traps 


and all pipe-line accessories 
Write to:— 

















W HII 


LIMITED 
Fleet Street, Leicester 
— and Depots — 





The British Steam Specialties 





| Double 


reason 















Two of an installation of five Blackstone diesel 
engines and generators which not only supply 
all the power required by a firm manufacturing 
electrical switchgear and allied products, but exhaust 
and jacket heat recovery equipment employs heat, 
usually dissipated in the atmosphere, to provide 
hot water at practically no direct cost; crediting 
the value of this, the cost of the electricity is 






for 







installing § 
















in §° to 4° thick Mild Steel 


WELDED STEEL PLATEWORK 















PRESSURE VESSELS 




















TELEPHONE : RiPplewey 30! i-2 


CYCLONES 
BEDPLATES 


THAMES R° BARKING, ESSEX' | 






















less than one penny per kWh. 


LISTER BLACKSTONE 


If you are interested in obtaining economical, independent 
electricity, ask your Secretary to write for a copy of our 
current catalogues. 


















BLAGKSTONE & Co. LTD. A Member of the Lister Group of Companies 


R. A. LISTER & CO. LTD. Dursley, Gloucestershire Phone: 2371 


BLACKSTONE & CO. LTD. London Office : Imperial House, Kingsway, W.C.2 
Phone: TEMple Bar 9681 














‘Engineering’ Calendar 1961 


Copies of this planning calendar—a year on a page and a reminder 










of the main events of 1961—are available gratis from ‘Engineering’, 





Circulation Department, 36 Bedford Street, London WC2 





(Tel.: Temple Bar 3663) 
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FIRST AID 


Pioneers in Industrial First Aid well over half-a-century ago, 
before legislation for this was introduced, we have a wealth of 
experience and knowledge available to you when considering 
the provision of First Aid. 


On January Ist 1960, revised First Aid regulations (S.I. 1959 | 
No. 906) became operative, affecting most factories. Ensure 
that you are complying with the latest regulations by con- 
sulting us for all your First Aid requirements. 





No. A. 136W 





Conforming to the requirements of S.|. 1959 No. 906 | 
for factories in which the number of persons employed 
exceeds ten but does not exceed fifty. 


A Propuct of CaaxSon, Gortatdsl Lied. OLDBURY, BIRMINGHAM 









IDEAL 


CASEMENTS 






PROMPT (READING) LTD 
COLLECTION 
GALVANISING DIVISION 
33 READING 
PROM PT 
DELIVERY bs 
a Hot dip Galvanisers 
for all Trades 
Telephone: 
READING 63211 Extensions to plant and equipment 





(10 lines) enable us to process 3,000 tons per month. 


Ve LL a ag 














ALSO 








MILD STEEL PLATE 28/32. T.T. 


THICKNESSES ;' UP TO ;' IN 3'x1' MIN. UP TO 7x2’ 
AND 1" UP TO 2; LARGE TONNAGES OF MISCELLANEOUS 
SHAPES AND SIZES 


these can be Profiled, Sheared 
Formed, Fabricated and Machined 


at competitive prices. 











COBBLED PLATES 
§", 2°, #” Thick, 12’ x 23” to 36” 
EX STOCK 








CASTINGS 
High Quality Ferrous 
and Non-ferrous 








CIRCULAR PLATES 
1?” Thick, 46” and 51” circles. 
Large Tonnage available. 























MILD STEEL 


BILLETS 
3}" to 9” diameter 





SEAMLESS STEEL 


TUBING 
27 Tons, 12” inside dia. {,” 
Wall, in 16’ to 30’ lengths 

















A. KING and Sons 


BER STREET, NORWICH, NORFOLK 


Telephone: 28541 (5 lines) 


LONDON OFFICE: 9, WARWICK COURT, HIGH HOLBORN, W.C.1 Telephone: HOLborn 0377. 
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on a 


‘g finish pleases your customérs 
, rs 


- 


with 


THOMPSON BROTHERS 


automatically controlled 
hot dip 


GALVANISING PLANTS 


Thompson Brothers Galvanising Plants are de- 
signed for heating by electricity, gas, oil, coal or 
coke, with close temperature control of both spelter 
and flues to ensure maximum economy of fuel, 


THOMPSON BROTHERS (BILSTON) LTD. enhanced plant life and the highest quality in the 
BRADLEY ENGINEERING WORKS - BILSTON - STAFFORDSHIRE finished product. 
Telephone ; Bilston 41264/8 Telegrams: ‘‘Thompbros, Bilston” 





Dependable 
Dual-Purpose Bronze Valves 





a0 


Sia, ee Saray iam = 


Hopkinsons’ “S.T.S.”" bronze valves, with their mitre-faced valve heads and seats are 
suitable for use as either isolating or regulating valves. Note how the tapering metal- 
to-metal joint between body and seat helps to ensure complete fluid-tightness. This 
range of small valves, in fact, is acknowledged by users to be exceptional for maintain- 
ing tightness over very long periods of service, so simply are they designed and so 
sturdily made. 

Available in sizes } in. to 3 in. bore with screwed connections, and 4 in, to 3 in. bore 
with flanged connections. 


HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET * STRAND + W.C.2 
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Did you know that this 


drop of water 


could sink you 


financially? 





A boiler is designed to supply 
pure steam at a given pressure 
and temperature. But if the water 
used for the purpose contains an 
excessive amount of undissolved 
solids, harmful gases or salts, 
serious trouble may develop, 
and everything be up with the 
boiler. The results—delayed pro- 
duction, extra costs and loss of 
profits could be disastrous. 


<> 
SS 


SSS 


Vulcan know 


The prevention of scale formation and corrosion in a steam 
raising plant depends upon the correct treatment of the 
water. And the expert who knows all about that—as about 
so many other things—is the Vulcan Engineer Surveyor. 
Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan’—a journal 
for all users of plant and machinery, with 
reports of accidents and safety hints. 
Write to Dept. 19. 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 











Solids in suspension... Lie 


or the problem of from here to there! 


Although, since the advent of the Harland ‘Swallow- 
glide’ there is no longer any problem. This 
centrifugal pump can convey any substance (grits, 
sludges, corrosives, sewage, and solids of ali types) 
to which can be added a suitable carrying agent — 
cleanly, rapidly and economically. The costly days 
of manhandling, of buckets, shovels and troublesome 
conveyors have disappeared completely; so if YOU 
are balanced on the tightrope of decision— 
remember... 











SWALLOWGLIDE PUMPS 


THE HARLAND ENGINEERING CO. LTD., 


WORKS 


ALLOA SCOTLAND & TIMPERLEY CHESHIRE 


LONDON & EXPORT SALES OFFICE 
HARLAND HOUSE 20 PARK STREET LONDON Wi! 
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Engineers to the 
Chemical, O11, 
By-Products and 
Allied Industries 








One of two Pressure Vessels supplied for ammonia storage. 
Shell {", Ends 1” thick. Test Pressure 450 Ibs. per sq. inch. 
Illustration shows x-ray of circumferential seams in progress. 
We operate to the requirements of Class I and II (fusion welded 
pressure vessels) A.O.T.C. Rules, A.8.M.E., and similar Codes. 
We produce in steel, stainless steel, and aluminium. 


ws PAS 


for the design, manufacture, and site erection where required, 
of Main Plant and Equipment, as well as all requisite auxiliaries. 


A.J. RILEY & SON LTD. 


VICTORIA WORKS, BATLEY, YORKSHIRE - TELEPHONE: 657 (3 LINES) TELEGRAMS: BOILERS, BATLEY 
London Office: Kirkman House, 54a Tottenham Court Road, W.!. Telephone: MUSeum 1064 








nothing too BIG 
or too HEAVY 








for 
the 
ARBUCKLE, SMITH 
SHIPPING AND FORWARDING SERVICE... 





No matter how cumbersome or awkward 





your consignment may seem you can 
safely entrust it to an organization like 
ours which successfully handles the 

toughest assignment to any part of the 


World as a matter of normal routine 


/sXrbuckle, mith 


& COMPANY, LIMITED 91 MITCHELL STREET, GLASGOW, C.1. 


Telephone : City 5050 (20 lines) Grams : ARBOR, GLASGOW 








and at: LONDON, LIVERPOOL, SOUTHAMPTON, HULL, DUBLIN, MANCHESTER, NEWCASTLE, TORONTO, MONTREAL, WINNIPEG AND VANCOUVER 
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PRECISION 


) VALVES oF roves 


_ EFFICIENCY AND DEPENDABILITY 








2-8) Sian re 











This is an Automatic Plate or Disc 
Valve for an Air or Refrigerator 
Compressor—one example from the 
extensive range designed and pro- 
duced by an organisation which has 
for seventy-five years specialised in 
valves and their application. 


If valves are your problem—we suggest 
you get in touch with us. 


COMPANY LIMITED 





117/125 BRIDGE STREET - BIRKENHEAD 
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can offer 
such a wide selection of 
British made bearings 















The double-row self-aligning ball bearing, with 
its two rows of balls having a common sphered 
track in the outer ring, is completely self-aligning, 
and permits automatic adjustment to minor angular 
displacements of the shaft. Bearings of this type are 
particularly suited to applications where the speed 
is high and extra true running is required. 











As the only British makers of all four basic bearing 
types—ball, cylindrical roller, taper roller and 
spherical roller—The Skefko Ball Bearing Co. Ltd. 
can offer comprehensive and unbiassed technical 
information on all bearing problems. 









Bearing scheme for grinding wheel of leather shaving machine 








THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


PRE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


Gi77 
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| great deal of the Melman thesis but it 
does call for doubled spending on 
| fesearch and much greater recruitment 
| of qualified engineers. With a passing 
| Swipe at the shipbuilders, the report 
| observes that with marine engineering 
4 | excepted, no United Kingdom industry 
employs fewer graduate engineers and 
scientists, 

| Drawing on 1958 figures, and there 
| may have been some change since then, 
| the sub-committee points to an employ- 
|ment of only 25 graduate engineers 
| among 90 machine tool firms employing 








i 


| 


of Increased Unit Costs — 


In Britain’s Coalfields | 


| ae next week the leaders of the | 

National Union of Mineworkers | 
are to submit to the National Coal Board 
a claim for an 18s a week increase for 
the industry’s day-wage men and 30s | 
a week for craftsmen. 

If only part of the claim is met it 
will mean further additions to the costs 
of coal getting and consequent increases 
in the difficult competition with oil 
fuel. The union’s chiefs have only a 
few days ago agreed to a reduction in 
the working week of 1} hours, a cut 
accepted as the best that could be 
agreed in the current slack state of 
coal mining. 

While the NCB has said that the 
320.000 day-wage men shall in the 
main be automatically protected from 
loss of earnings, the same has not been 
said for the greater number of the 
260,000 pieceworkers. There is cer- 
tainly an element of strong support for 
the feeling that the union’s negotiators 
should have insisted on increases in 
piecework rates. 

Shorter hours for the same money 
in the present position, with coal as 
hard to sell as it is, hardly makes a 
convincing proposition. What is now 
wanted in order that the pieceworkers 
should not suffer a loss in their earnings 
is an improved productivity—briefly, 
an output equal to that of the week 
which was longer by 75 minutes. 

In addition to holding wage packets 
steady, improving productivity levels 
would benefit the industry in the better 
utilisation of machinery, in the easing 
of a number of problems of both 
personnel and plant at the pits and 
may well be particularly helpful if the 
threatened shortage of coal should 
develop in the further future. 

Meanwhile the price of coal is 
inescapably a key factor in its selling 
power. The background of enormous 
oil reserves and governments dis- 
agreeing on price policies may mean 
that the predictions of noticeable oil 
price increases will come to nothing, or 
at least be long postponed. Either way 
a further increase in the price of coal 
could reverse the upward trend in sales 
recently reported by Mr. Alfred Robens. 


Increasing the Brain Power 
In Machine Tools 


The central point of agreement between 
Professor Seymour Melman, the Colum- 
bia University visitor to Western 
Europe whose criticisms of the machine 
tool industry touched so many sore 
spots, the sub-committee of the Machine 
Tool Advisory Council and the Machine 
Tools Trade Association is that there 
must be more, and more effective, 
research in the machine tool industry. 





The sub-committee report rejects a 


30,000 people. 

There is a double reason why we have 
swiftly to begin to do very much 
better. By staying out of much of the 
rapidly growing market in high-precision 
and high-performance machine tools the 
British industry has allowed its share of 
a growing world trade to shrink. 

The second reason is the straight- 
forward one that British manufacturers 
well know the advantage their foreign 
competitors gain from superior machine 
tools—and go out and buy the same 
for themselves. But an advancing 
national machine tool industry should 
be able to give the benefit of its progress 
to its own country’s industry first. 

Up to a point those who come along 
next are starting the export race under 
a handicap. It is not just a matter 
of pushing up our machine tool export 
earnings but of giving all our industry 
better home built machine tools, as 
well as cutting down on the cost of 
imports. 

The Machine Tool Trades Association 
spokesman has said that there is now a 
much more receptive spirit in the 
industry towards using the best brains 
that can be bought and to increased 
research spending. What the graduate 
engineer who is considering where to 
make his career will want to know is 
whether this conversion is permanent. 
He does not want to be hired so much 
as to join a team. 


Practical Example from 
Two Top Companies 


David Brown Industries and Electric 
and Musical Industries Electronics both 
stand among the leaders in their diverse 
fields of manufacture. 

When the official reports on what 
should be done in the better development 
of the machine tool industry are actively 
being discussed, it is informative to 
hear from the two companies that 
their joint programme of applying 
electronic techniques to machine tools 
is to be expanded to use the resources 
of both concerns to the full. 

The David Brown-EMI Electronics 
cooperation, involving very close team 
work indeed between machine tool 
engineers and control system engineers, 
preceded the recommendation of the 
Machine Tool Advisory Council sub- 
committee that electronic control of 
machine tools should be developed. 

An early result of this collaboration 
was the electronically controlled gear 
hobbing machine exhibited at the 
Machine Tool Exhibition in June. It 
is known that other complete machines, 
and devices for inspection and control, 
are planned. 

It is an interesting speculation as to 
which other famous electronics con- 
cerns will get together in the fruitful 
field of giving machine tools this 
immensely advantageous face-lift. 

The electronics industry has deve- 
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loped faster perhaps than any other 
since the war, mainly by selling its 
products and services. It is a fascin- 
ating development, that of direct 
cooperation between electronics firms 
and the most imaginatively led of those 
in older established industries. 


of Sharing Our Industries 
With the Developing Nations 


Since the Second World War ended 
people in many countries have become 
accustomed to suggestions that they 
should surrender part of their sover- 
eignty. To some degree membership 
of NATO and of a number of financial 
agreements is essentially a surrender of 
national freedom of decision. Equally, 
the Holy Loch base for United States 
Polaris-equipped submarines, with its 
attendant risks as a target, is accepted 
more on the basis of shared common 
objectives than on any serious belief 
in control over the missiles carried by 
the submarines. 

Now a new form of international 
sharing is proposed—and if any one 
thing is certain about it, it is that more 
of the idea will certainly be heard in 
the future. 

The annual report on international 
trade, compiled by the secretariat of 
the General Agreement on Tariffs and 
Trade (GATT), quotes from a talk 
given in Italy earlier in the year by its 
executive secretary, Mr. Eric Wyndham 
White. The executive secretary said: 
“It is difficult to escape the conclusion 
that one of the contributions which the 
older industrialised countries will have 
to make will be to surrender some sectors 
of light manufacturing to new industries 
in developing countries, finding their 
compensation in concentration on the 
more specialised and dynamic forms of 
industrial production on which their 
economic growth in any case depends.”’ 

This is dynamite. Quite apart from 
what the people employed in light 
manufacturing concerns, and _ their 
owners, may think of the suggestion, 
there is the enormous question of 
how it could be done. 

So far there is no power in Britain, 
or in many other countries, to prevent 
a group of people starting up a business, 
always provided that it is legal and not 
downright undesirable. Light manu- 
facturing in the industrialised states 
exists to cater for a market; the enter- 
prising firms also tackle the export 
markets. It is easy to see how if a 
particular concern was exported to, say, 
West Africa, its teething troubles in 
settling down, and the added transport 
costs burdening its product, would 
allow another manufacturer to spring up 
in its place at home. 

This, of course, is not the whole 
story. It is possible that a particular 
manufacturing concern, whose directors 
saw the advantage of cheaper labour in 
a developing state, could come to 
arrangements with its customers, trans- 
fer the business across the sea and carry 
on. There have been immigrant 
industries to Great Britain just as there 
have been immigrant families. 

It is already possible to point to 
something of what Mr. White forecasts 
now taking place in 1960. International 
Standard Triumph have opened their 
assembly plant in Belgium this year. 
Belgium may not be one of this world’s 
developing countries but the principle 
is the same. Jaguar Cars have recently 
come to an agreement for the assembly 





of some of their cars exported knocked 
down to Durban, South Africa. This 
is the exporting of assembly work, 
though it is worth noting that both 
moves were to countries where a 
substantial market exists. 

International Trade, 1959 (GATT, 
Geneva, HMSO, 14s) dwells in details 
on the raising of the per head income 
of the peoples in the emerging nations 
of Africa and Asia. For the per head 
income to reach an average of £57 a year 
(it is not possible to give a useful 
present average but £57 is consider- 
ably more) there would have to be 
imports from abroad worth something 
like £20 million among the general 
inflow of private and public capital. 
Even though this is a general calcula- 
tion, taking in the next decade as its 
period, this is an enormous sum. 

So far only the United States has 
operated in the field of aid and trade 
with the developing countries on any- 
thing like this scale, though the United 
Kingdom keeps on pegging away, 
mainly in the Commonwealth, and 
there are signs of stirring in West 
Germany. 


Greater Exports Before 
Easier Home Markets 


While exports go on falling and the 
home market goes on increasing its 
demands, there can be no relaxation of 
the credit squeeze—this was the sub- 
stance of Mr. Macmillan’s speech at 
the recent annual lunch of the National 
Union of Manufacturers. 

This was not good news for those in 
the car industry, whether their part be 
that of short time workers, redundant 
men and women seeking other jobs or 
management wondering how to dis- 
cover the Ford secret of success. 

On the very same day that Mr. 
Macmillan was offering no immediate 
hope of a change that might set the cars 
rolling out of the showrooms again a 
vital matter was being heard in the 
Law Courts. The Restrictive Practices 
Court was hearing the case for and 
against an agreement which the Regis- 
trar roundly described as resale price 
maintenance by the British Motor 
Trade Association. The Motor Vehicle 
Distribution Scheme Agreement was 
described by Mr. Guy Aldous, Q.C., for 
the BMTA, as vital not only to the 
trade but to the nation. 

There is no doubt that there has been 
some rationalisation in a number of 
industries where the court has dis- 
mantled the trading agreements and 
also some heavy price cutting. Whether 
or not this would happen in the motor 
industry is difficult to judge. But no 
one can deny that if price reduction 
followed it would be directly helpful in 
the overseas sales battles. By putting 
a happier look into our success in that 
field the motor manufacturers hold at 
least one of the keys to opening the 
door to an easing of the credit res- 
trictions on the home market. 

Meanwhile the plight of the motor 
industry becomes steadily more serious 
as it continues. Not all of the men 
who are lost to the component makers, 
as the depression hits them too, will 
readily return when car fortunes revive. 
For future car industry prosperity to 
be retarded because of what present 
difficulties have done to security of 
employment would be one of those 
harsh ironies which it is for management 
to as far as possible avoid. 


Metals and Materials 
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See Who’s Using Extruded Steel Sections 


Here are firms who have put 
Low Moor’s steel extrusions to 
ood use. You have certainly 
ecard that steel could be ex- 
bat age now judge for yourself 
what the potentialities are. 


Ph xtnunor of high strength alloys is made 

possible by lubrication with glass, and the 
name of the process which is well known in this 
connection is Ugine-Séjournet. So far about 
30 firms have taken out licences from the French 
firm. Henry Wiggin were the first in the United 
Kingdom—for Nimonic alloys (which are based 
on nickel, not iron); second came Chesterfield 
Tubes with an exclusive licence for extrusion of 
high chromium-steels with concentric surfaces. 
Low Moor Fine Steels—whose products are 
featured on this page—were the third in the 
United Kingdom with a licence for Solid and 
hollow shaped extrusions. 

Examples shown here should speak for them- 
selves in saying that the uses of steel extrusions 
are real, not could-be’s. Take a good look at 
the attractive mechanical properties, but remember 
that there are some limitations on cross-section 
dimensions and lengths. 

Low Moor Fine Steels Limited, Bradford. 


Courtaulds 
Heat Exchangers 


One of the most popular extruded sections is the 
finned tube for heat exchangers. Courtaulds 
were the designers and main contractors for a 
carbon disulphide recovery plant which has been 
erected in Greenfield, Flintshire. The material 
they employed for such tubing was a carbon 
steel corresponding to specification En32A, 
hardness between 130 and 140 Brinell. The 
design and material have proved successful and 
another plant has been ordered. 

This particular type of finned or fluted tubing 
was chosen because the substantial thickness of 
the fins gave a high thermal efficiency with long 
life under erosive conditions and minimum 
resistance to the flow of carbon granules. 
Mather and Platt we 
Steriliser Seal 


Steriliser equipment in the food canning industry 
needs good seals. Mather and Platt have 
recently started using a steel extrusion for making 
the ring which retains the lower part of the seal. 
The material is a mild steel corresponding to 
En3A. 

This seemingly simple section used to be 
made by welding from strip after being formed 
into the circles needed for the seals. Mather and 
Platt now save money by using the steel extrusion 
and have a section on their sterilisers which 
looks better and forms a better seal. 





Mechanical Tesis on Extruded Sections 


Properties of extruded steel have often been 
quoted as being better than from other hot 
working methods. These tests were performed 
by Low Moor Fine Steels and show actual test 
results. Where a British Standard exists for 
the steel in the forms indicated, these properties 
are shown in bold type. Look at any or all of 
them and the claims for good properties are 
substantiated. 





Hardness 


0-2 per cent Ultimate 
Brineli 


proof stress, Stress, tons 
tons per sq.in per sq.in 


Elongation, Izod, 
per cent ft-lb 


Ea&6A_ Extruded and cold drawn, 
Composition: 18Cr-8Ni 


40-8 $2-0 38 


Ead3 Refined 870° C, hardened 770° C, water quench 
Composition; 0- 10/0: 15C-0: 3/0-06Mn-0-: 10/0: 35Si- 
2-7/3- INi-O: 3 max.Cr 
oo 45 min 
ve 55-0 


18min 


40min 
21-0 59 








$770 =As extruded 
Composition: 18Cr-8Ni-Cb 


13 min 35 min 
14-05 38-40 
15-10 41-36 
14-00 40-00 


30 min 
56-0 
53-0 
51:0 


970° C, air cooled, tempered 


Fortiweld RR249 Normalised 
700° C, water quench 
179-255 
197 
207 
207 


min 18 min 
36°15 50 26-0 
33-50 . 23-0 
34-88 . 24-0 


EnS6CM(DTD525) Hardened 960° C, oil quench, tempered 700° C 
Composition: 0-23C-0-25S-12Cr 
— 45-55 15 min 20 min 
_ 50-05 22-0 35 
aes 47-20 29-0 59 
-- 49-44 28-0 39 


192-269 
235 
2097 
223 


AR414 As extruded 
Composition: 18Cr-8Ni-Cb 
~ 55-55 
ae 40-40 
— 40-6 
des 38-50 


30 min 
52-0 
47-0 
49-0 


140-220 
179 
179 
170 


£0568 Hardened 960° C, oil quench, tempered 750° C 
Composition: 0-15C-12Cr 
45 min 
48-80 
49-00 
50-50 


20 min 
27-0 

29-0 75 
25-0 70 


34 min 
37-20 
37-0 

44-00 


25 min 201-255 
87 217 
228 


228 


£a58B8 As extruded 
Composition: 19Cr-8Ni-Ti 
12 min 
22-30 
24-8 
22-20 


50 min 
108 
106 


8S$512 Mild steel tube as extruded 
_ 20-28 25 min 
_ 24-52 47-0 
— 27-80 38-0 
— 27:50 38-0 























saves drilling in nut and hollow-fitting manufacture. 
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A—Stainless steel hexagon sold in tons per month B—Heat exchanger in @—Pawls are cut from O—Support ring sec- E—This section for fire tube 
tion for Rolls-Royce. supports will withstand 1,100° C. 
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low carbon mild steel. carbon steel extrusion. 
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Howard Pneumatic 
Pump Impellers 


Use of this extruded steel section is enabling 
Howard Pneumatic Company to reduce mach- 
ining costs on their rotary pump impellers. 
The alloy is an austenitic stainless steel cor- 
responding to En58J. The company used to 
start with round bar; now the extruded stock is 
delivered in up to 10 ft lengths from which the 
impellers can be sawn directly and given only 
a finish machining operation. Accuracy on the 
extrusion is 0-030 in. 


Stanton Ironworks 
Feeder Trough 


This seemingly simple section would cost a great 
deal to machine from square bar. It is used by 
the Stanton Ironworks Company as a feeder 
trough when casting their spun iron pipes. 
The new section is in medium carbon steel 
corresponding to En9 and is supplied to Stanton 
in lengths up to 20 ft. 


Rolls-Royce 
Support Rings 


This single extrusion is in RR414 alloy which is 
an austenitic heat-resisting grade similar to 
steels in the En58 range. Lengths are rolled by 
Rolls-Royce into circles and are flash-butt 
welded. After being stress relieved, four rings 
can be machined from the circle without removal 
from the lathe. These are destined for duty as 
support rings as part of the fabrication used on 
the Conway engine. 

Rolls-Royce therefore benefit from use of 
extrusions by the reduced raw material cost of 
approximately 15 per cent. There is, of course, 
also some saving in machining time (about 
12 per cent) against the previous method of 
utilising a ring-rolled forging also making four 
components. 
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High Temperature 
Protective Coatings 


National Bureau of Standards, in a programme 
sponsored by the Wright Air Development 
Center, has developed a method for producing 
nickel-aluminium alloy coatings capable of pro- 
tecting metals from oxidation at temperatures 
up to 1,000° C. 

The most satisfactory procedure consisted of 
electrodepositing nickel from a Watts bath and 
then electroplating aluminium on this at a 
current density of 2 to 15 amps persq.dm. The 
aluminium was deposited from a fused salt 
solution containing a mixture of potassium 
chloride, sodium chloride and cryolite at 700° C. 
At this temperature, aluminium diffuses into the 
nickel layer as it deposits, thus forming an alloy. 
(See also J. Electrochem. Soc., 1960, vol. 107, 
p. 272.) 

Steel specimens coated with the nickel-alumi- 
nium alloy were tested in salt-spray, in outdoor 
exposure, and in air at elevated temperature. 
In air at 550 and 1,000° C, the alloy coatings 
oxidised at one-tenth the rate of nickel coatings 
of comparable thickness. Steel panels coated 
with 0-002 in of nickel and 0-005 in of alumi 












Tests in Air at 1,000°C 







Weight Gain, mg per sq cm 


Alloy Coating 25 Thick | 


a a 














Time, Hours 











nium withstood 300 hr in salt-spray tests before 
showing rust. Also, rapid thermal cycling of 
these panels between room temperature and 
550° C did not affect their corrosion resistance. 
Corrosion studies conducted on atmospheric 
exposure racks correlated well with the salt- 
spray tests. The alloy coated panels did not 
show rust at the end of one year; in comparison, 
nickel-plated controls rusted after four months. 
The coatings provide suitable protection for 
steel, nickel and molybdenum, and are probably 
applicable to other metals. Coatings 50g 
(0-002 in) thick protected steel from oxidation 
at 550° C, but did not afford adequate protection 
at 1,000° C because the iron diffused through the 
coating. Thicker coatings would probably be 
satisfactory. 
National Bureau of Standards, US Department o 
Commerce, Washington 25, DC, USA. 


Colourful Steels 
Coming to Europe} 


Allegheny Ludlum in America produce stainless 
and special steels. And they are soon going to 
in Europe as well, for at the end of October 
this firm announced plans for formation of a 
company with a plant to be built in Belgium 
involving capital investment of over $10 million. 

This note has been headed ‘“ Colourful 
Steels...” because the American firm is 
always having ideas on how to make good use 
of their stainless products (they also have them 
on their electrical, tool, die and special steels 
as well). Thus the article in ENGINEERING, 
22 April °60, pp. 540-41, on materials for curtain 
walls and cladding, reported that this company 
had started offering coloured stainless steel, first 
of all in shades of brown and black, and would 
soon do so in blue, green, red and grey. This 
is achieved by application of a chromate-based 
coating similar to that used on the inner lining 
of metal containers. It is applied like paint and 
is cured at temperatures of about 350° F. 

Now Allegheny have inspired another product 
by cooperating with another American firm, the 
Mirawal Division of Birdsboro Corporation. 
Once again their eyes are on architectural 
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panelling as the main outlet; stainless steel 
sheets of only 0-016 in or 0-018 in thickness have 
been bonded to various structural insulation or 
laminate material backings. The secret, says 
the firm, is in the bonding procedure, but Mirawal 
will not reveal what adhesive system is being 
used except that it is a “‘ plastic-type.”” Undoubt- 
edly, the test of this is actual weathering; but 
how does the following appeal as a “ climate”? 

Mirawal panels have been subjected to live 
steam for more than three hours, immersed in 
water at 120° F for an hour, stored below freezing 
point at 10° F for nearly a day, and then heated 
to 210° F, sprayed again with live steam, and 
finally heated in dry air for 18 hours. After 
12 cycles through this exhausting “ climate ** the 
skin was still bonded to the backing. 

Allegheny Ludlum’s entry into Europe has 
come about by joining up with the Belgian 
firms, Evence Coppee & Cie, of Brussels, and 
Societe Anonyme Metallurgique d’Esperance- 
Longdoz, of Liege. It is said that the American 
company will have equal ownership with the 
Belgians, and that production in the new cold- 
rolling and finishing facilities is expected to begin 
in 1962. 

Allegheny Ludlum Steel Corporation, Pittsburgh 
22, Pa., USA. 


Nickel-Steels 
Strong at —200°C 


It is still not clear whether there will emerge 
one material for use in cryogenics—for holding 
such gases as liquid nitrogen. Two serious 
contestants for this title are aluminium alloys 
containing magnesium and steels containing 
nickel. Thus in May this year, Northern 
Aluminium Company (now Alcan Industries) 
held a symposium whose virtual aim was to 
foster in people’s. minds the idea that the 
4Mg-Mn-Ti-aluminium alloy B54SM is ideal for 
construction of tanks in any scaled-up version 
of the Methane Pioneer. 


Now the International Nickel Company have 
fought back with a practical demonstration of 
the suitability of a 9Ni-steel. This is what they 
say about their tests. It is known that many 
steels although tough and strong at room tem- 
peratures become excessively brittle when cooled 
to sub-zero temperatures. It is also known that 
the presence of nickel greatly improves the 
toughness of steels down to temperatures as 
low as —200° C. 

The newly developed 9Ni-steel has passed all 
the laboratory tests but as a practical demon- 
stration of its suitability, three companies joined 
in organising a full-scale experiment which 
involved: 

med) Subjecting a welded rectangular tank, 

similar in design to those that would be used to 
transport methane in seagoing tankers, to 
repeated blows, up to and slightly exceeding 
80,000 ft-lb from a 2 ton steel ball. In this test, 
which is illustrated, liquid nitrogen was pumped 
into the tank to cool it to — 196° C. 

(2) Subjecting a 4 ft by 13 ft cylindrical tank, 
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similar in design to one which would be used 
for land-based storage or transportation of 
liquid gases, to a pressure several times greater 
than its designed strength and then pressurising 
to failure for the fracture to be examined. 
Cooperating companies were Inco, Chicago 
Bridge and Iron Company and United States 
Steel Corporation. It is reported that the tests 
described were carried out successfully in 
Pennsylvania in October last in front of three 
hundred people. 
Mond Nickel Company Limited, Millbank, 
London, SW1. 


Ships’ Fenders 


The need for improved fenders does not need 
stressing. So, despite the relative mechanical 
complexity of the design shown below, this 
improved ships’ fender will probably be wel- 
comed, particularly by operators of off-shore 
loading tankers. Marine Craft Constructors’ 
new design involves the use of five giant tubeless 





tyres, 10ft in diameter, each revolving on its 
own bearings, and mounted on a steel cylinder 
with rotating swivel and eyes at each end. 

Rims for these wheels were originally designed 
for sand casting, but to obtain a better mech- 
anical structure with no porosity, they were 
finally hand forged in a 4Mg-aluminium alloy, 
Hiduminium 35. The 8101b cast billets were 
hand forged on High Duty Alloys’ 12,000 ton 
press. In the final design, two are required for 
each wheel. Marshall and Company carried 
out the final machining, and Schraders made 
valves in the same alloy to avoid corrosion. 
Giant tyres were supplied by Firestone. 

Since the initial tests there have been twelve 
more tests in all weathers with vessels up to 
40,000 tons. The last of these was carried out in 
a Force 7 gale, which resulted in the breaking 
of a 44 in diameter steel mooring wire, but even 
so, the ships rode alongside each other without 
so much as a tremor. 

High Duty Alloys Limited, Slough. 





Plain Words 


By Capricorn 


O WE move machines around from job to 

job as effectively as we move men? 

A man can usually be relied upon to look 

after his own interests, as he will try and 

make a move if he feels that his talents 

could be employed better elsewhere, but a 

poor mute machine just suffers in silence 
when he is not being fully utilised. 

The appointments advertisements give 
ample evidence of the enormous traffic in 
executives which has grown up in the past 
few years. You can see how men are con- 
tinually being attracted and moved to new 
positions where their special knowledge and 
experience can be applied to fresh problems. 

I think there is similar scope with plant 
and equipment. Like men, many of them 
today are specialised. Their application or 
capacity is limited, but I suspect that often 
they are not being used in an optimum 
manner. They tend to remain with the same 
firm all their lives, and the production pro- 
gramme must often be adapted uneconomic- 
ally to suit them. It is a painful and difficult 
business to give a man the sack (the phrase 
itself has a period flavour about it), but a 
machine is easily bought or sold. Yet I 
would take a bet that it is much rarer that 
we think of giving a machine the sack. We 
hold on to it, find work for it, keep it tooled 
up just for one job, or invent some other way 
of justifying its existence. 

If only we would listen to the moans of 
machines, as we have to listen to the moans 
of men, we would begin to treat them 
sensibly and profitably. If anyone thinks 
this is just fantasy, let him take a car out 
that has been left idle for months, or take 
careful note of all the work that has to be 
done on a machine tool which has been out 
of action for some time. I once witnessed an 
attempt to restart a steelworks which had 
been out of commission for nearly ten years. 
Many man-hours were put into it, but in the 
end the attempt failed. Such a major 
example is rare, but the little examples are 
common and no one troubles to measure the 
cost of them. 

In the Neasden maintenance depot of 
London Transport there are now several 
venerable steam locomotives—* pannier ” 
tanks, as they are called—which served on 
the Western Region of British Railways, but 
because of the spread of diesel and electric 
traction, they have been sold to London 
Transport, which is almost entirely electric 
traction, to move trains about for servicing 
purposes. Those engines must be proud to 
find this new lease of life. 

Is there scope for a new form of con- 
sultancy service? How about Machine 
Selection Limited? Or, as this would 
conflict in its initials with the pioneers of 
management selection services, Plant and 
Equipment Selection Limited? I think it 


would look rather good—* P.E.S. have been 
retained to advise on the selection of a 
machine. .. . 


be 

















708 


Letters to the Editor 


Progress in 
Air Conditioning 


Sir, The comments published by ENGINEERING 
as a result of their survey on the use of air 
conditioning in British industry have pointed 
up a number of interesting aspects (“* Plans and 
Demands in Air Conditioning,” 4 Nov. °60, 
p. 610). 

There is no doubt that industry in Britain is 
very much awake to the benefits of air condition- 
ing. The large amount of money being allocated 
for the provision of air-conditioning plant is 
testimony to the acceptance of this aid to produc- 
tion in the works, the laboratory and in various 
Office spaces. This acceptance of air condition- 
ing on the part of industry follows very closely 
the pattern in other countries. Specific parts of 
industry are not taking up the idea of air condi- 
tioning, but rather progressive management in 
all types of industry, as is brought out in 
ENGINEERING’S findings. 

In regard to the “ cautious attitude in parts of 
industry ’’ it would seem that this indicates a 
possible deficiency in the air-conditioning indus- 
try itself, by not making available to the potential 
buyer a sufficiently good explanation of the 
benefits to be derived. Also, there seems to be 
considerable misuse and misinterpretation of the 
true definition of air conditioning as laid down 
and accepted by various world-recognised engi- 
neering societies. 

The introduction of packaged-type air-condi- 
tioning units has made air conditioning available 
In many cases at considerably lower costs than 
would be the case with custom designed and 
built plant. If the trend of other countries is 
followed in the United Kingdom, the future 
development of air conditioning will be in the 
direction of the self-contained unit. Such units 
have been developed over the past 25 years by 


various companies, which spend millions of | 
| tageously. 


pounds annually in the constant search and 
research for improvements to their products. 
Spiral conduit ducting is not unique to the 


Carrier Engineering Company Limited, as is | 


suggested in Mr. J. A. E. Heard’s letter (18 Nov. 
"60, p. 672). The Winsor Engineering Company 
Limited, Glasgow, a company associated with 
Carlyle Air 
Limited, have in operation a machine to produce 
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the same kind of ducting. There is in addition, 
I believe, one other such machine in use in this 
country. A Carlyle self-contained air-condition- 
ing unit as used for the control of humidity and 
temperature in a testing laboratory is shown in 
the accompanying illustration. == : 

Among the points on air conditioning raised 
in the Companies note (11 Nov. 60, p. 649), it 
was suggested that “‘the necessity of providing 
conditioned air, other than warmed and filtered 
air, is not a matter of importance in view of the 
temperate climate ruling in this country.” 
It should be pointed out that outside conditions 
of climate very frequently bear little relation to 
the conditions that exist inside factories and 
offices. Trends towards automation in process- 
ing have brought problems in heat gains quite 
Outside past experience. When added to normal 
gains, such as lighting and solar radiation, the 
resulting internal humidity and temperature 
conditions are completely beyond the normal 
comfort zone. 

Personal comfort is not a luxury. Statistics 
show that the use of air conditioning in industry 
can frequently raise productivity to a very 
noticeable economic degree. In addition, it 
improves labour relations. 

Air filtration and the control of humidity 
reduce janitorial and decoration costs. But a 
still very important feature in large cities today 
is the reduction of the noise level. In offices it 
is no longer necessary to open windows to 
improve ventilation, only to be drowned out by 
the noise of traffic, jet planes and other nuisances. 
Air conditioning has made many things pos- 
sible in the overall operation of a company’s 
affairs. 

Great Britain may have a temperate climate, 
but if that is the yardstick for the use of air 
conditioning, how can we explain the widespread 
use of air conditioning in the Scandinavian 
countries ? 

In this modern age, with improved designs and 
lowered costs, air conditioning is available to a 
widespread market and there is hardly an 
industry that one can name where air condition- 
ing in its true sense cannot be used advan- 


Very truly yours 
RALPH S. REYNOLDS, 
Managing Director. 
Carlyle Air Conditioning & Refrigeration 
Limited, 
London, SWI. 


21 November, 1960. 


A self-contained air-conditioning unit as used for the close control of humidity and temperature 
in a testing laboratory. 
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Mechanical Stresses in 
Transmission Lines 


Sir, I have recently had the opportunity to read 
a short account in a German journal (Energie, 


Munich, Sept., 1960) about an overhead crossing | 


of a river by an electrical transmission line. 
In the same article there is mention of plans to 
build more such long crossings in Britain. 


I am interested in this subject because I have | 


developed a method for the measuring of mechani- 
cal stresses in overhead electrical transmission 
lines. The advantages of this method are: 
the measuring is not hampered by bad visibility 
and it is independent of the coefficient of elasticity. 
The latter is important because the coefficient is 
dependent on the manufacturing and on the 
life of the cable. 

The method of measuring is based on the 
phenomenon that, by beating a cable, transverse 


waves can be induced, the velocity of which is a | 


function of the mechanical stresses in the cable. 
This velocity can be measured by a time-measur- 
ing instrument which is started at the moment of 
beating the cable and stopped at the moment of 
the arrival back of the same transverse wave, 
reflected by the next insulator. 

In the case of long crossings, it is not the 


arrival of the reflected transverse wave that is | 
measured, but only the arrival of the transverse | 
wave at the other end of the crossing. The time | 


of arrival at the other end can then be transmitted 
to the measuring instrument by an auxiliary 
equipment (wires or a shortwave transmitter). 

I published details of the method mentioned 
above in the German journal Energietechnik 
(No. 10, Oct. 1960, p. 430) under the title 
** Messen der mechanischen Spannung in elek- 
trischen Freileitungen.” 

Yours sincerely, 
IstvVAN ERDELYI. 
Budapest, Hungary. 
16 November, 1960. 


Salvage Reclamation 


Sir, In one of your Impact notes (ENGNG., 
21 Oct. *60, p. 533) there is a suggestion that a 
Royal Comission on waste recovery should be 
set up. 

I have read this note with great care and I 
thought you might be interested to know that 


quite a considerable amount of work has been | ; 
| pension.” 


done in connection with salvage, and that 
machinery exists today for dealing with waste 
recovery. 

This Council consists of leading industrialists 
whose services are given voluntarily, and operates 
under the auspices of the Board of Trade. They 
aim to 


(1) Reduce imports of materials by encourag- | 


ing the disposal of redundant stocks. 
(2) To find new outlets for waste materials. 
(3) Save the basic raw materials in cooperation 
with recognised bodies. 
(4) Provide an advice service to members on 


salvage problems through the Department of | t : 
| material, a comparison has been drawn with 
| Fluorosint, and we feel that this is not entirely 


Scientific and Industrial Research. 

(5) Provide a link between members for the 
disposal of surplus materials and equipment by 
means of a journal known as Industrial Salvage. 

Members are invited to send any “ problems ”” 
they have regarding the disposal of their waste 
material to their local regional council. If the 
council cannot find a suitable solution immedi- 
ately, these problems are circulated to other 
regions, some of whom may have considered 
similar problems and also to the Department of 
Scientific and Industrial Research. The replies 
obtained are transmitted to the members con- 
cerned. During the life of this organisation 
many materials which were regarded as waste 
have been recovered or treated and put back into 
useful service. 

From the information I have given you I hope 
you will agree that there is in existence a body 
whose main object is to deal with problems such 
as are raised in your article. We are about to 
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cerned. I would suggest that it is doubtful 


| than we are doing. 
Yours very truly, 
R. Hawes DAvison, 
President. 


| National Industrial Salvage and 
| Recovery Council, 
Hebburn-on-Tyne. 

18 November, 1960. 


Difficulties of Translation 


| mented on my article “ Technical Titles Need 
| Careful Translation’? (ENGNG., 30 Sept. °60, 
| p. 462) and to yourself for the privilege of space. 
Mr. D. B. Welbourn (28 Oct. °60, p. 569), in 
| suggesting that there is but one meaning of my 
| third example, for the control theory man, 
| tantalisingly does not venture in to clinch his 
point. In the German I find no ambiguity in 
| the first statement, only inconsistency with the 
| theme; the second is also ambiguous in German. 
| Two points which Mr. Fritz Ruef mentions 
| (4 Nov. ’60, p. 601) are worth emphasis: eminent 
technologists cannot be assumed to be eminently 
| clear writers and how much a thorough know- 
| ledge of the subject helps the translator; some 
| texts cannot be done without it and all are 
| inferior in its absence. “‘ Ship’s name”’ titles 
| have a counterpart in English. 
Sir Ernest Gowers, in The Complete Plain 


adjectives, with the entertaining example: 

Food consumption has been dominated by 
the supply situation, which he neatly renders: 
People have had to eat what they could get. 


appeared in a publication by FISITA: 

L’Amélioration de la Suspension des Véhi- 
cules dotés de Suspension Mécanique 
which they interpet: 

The Levelling of Vehicles equipped with 
Mechanical Suspension 

Die Nivellierung von 
Mechanischer Abfederung 
but ATZ, not accepting this, gives: 

Die Niveauregelung von Fahrzeugen mit 
Stahlfederung. 

We ourselves would tend to think rather of 


Fahrzeugen mit 














embark on a publicity campaign and we hope 





** conventional springs ’’ than ‘** mechanical sus- 


Yours faithfully, 
W. D. Arnot. 


Nuneaton, Warwicks. 
20 November, 1960. 


Dry Bearing Materials 


| Str, We have noted with interest an editorial 
| article on “Improved Ptfe/Bronze Bearing 
| Materials *’ (ENGNG., 7 Oct.’60, p. 466), in which 
| our DU dry bearing material has been mentioned. 


In the paragraph which deals with the DU 


appropriate. The Glacier DU material consists 
of a steel backing to which is sintered a porous 
bronze layer, which is in turn impregnated 
with a mixture of ptfe and lead, which also 
extends as a continuous phase over the whole 
surface of the bearing material. 

On the other hand, Fiuorosint is a reinforced 
pife material, rather more comparable with our 
DQ type which is machinable, and is supplied in 
solid and cored bars. It is particularly evident 
that reinforced ptfe materials do not compare in 
performance to Glacier DU, when it is considered 
that the DU type of material is capable of with- 
standing pv factors as high as 33,000 which is 
more than twice the figure mentioned in your 
article. Should “ accidental” lubrication be 
present, figures considerably in excess of those 
mentioned are possible. However, this would 
depend on the measure of the liquid present and 


whether any Royal Commission could do more | 


Words, tilts at the growing use of nouns as | 


A recent illuminating conversion of titles | 


this will make known our existence to those con- | 








Letters to the Editor 


A further point which occurs is that you speak 
| of cheaper materials which are available in the 
form of the conventional porous bronze oil- 
retaining bearings, which you say are for normal 
dry applications. We would disagree with you 
on this point, since oil-impregnated sintered 


| bronze cannot be considered as dry, as they still 
| permit in many cases the contamination of 


products passing near them which has been 
eliminated completely when users employ the 
Glacier dry bearing materials. Bearing lives of 
1,000 hours, though useful in many Cases, are 
very much below the figure that can be achieved 
by our DU material, and in very maay applica- 


| tions, customers have installed DU bearings 
| Sir, A word of thanks to those who have com- | 








other relevant factors. 


some years ago, and since the pv factor was 
appropriate, have been running ever since, 
without any need for replacement. In fact, cases 
where DU has performed satisfactorily for two 
years or more (20,000 hours) are by no means 
uncommon, 
Yours faithfully, 
I. H. ONSLow, 

Contracts Manager—Special Products. 
The Glacier Metal Company Limited, 
Wembley, Middlesex. 
9 November, 1960. 


Events in Advance 


Royal Smithfield 


IDESPREAD interest will undoubtedly be 

aroused by the very full range of mechan- 

ised farming equipment which will be on show 

at this year’s Royal Smithfield Show and Agri- 

cultural Machinery Exhibition, to quote in full 

the new style and title by which the “* Smithfield 
Show ”’ is in future to be known. 

Since Britain can reasonably boast of possess- 
ing the most highly-mechanised farming system 
in the world and can claim to export more farm 
tractors and machinery than any other country, 
this annual indoor agricultural exhibition natur- 
ally has a considerable overseas appeal. It is 
noteworthy that last year’s event, in addition to 
obtaining over 70,000 paid attendances, attracted 
more than 2,200 overseas visitors. 

This year’s show will be held at Earl’s Court, 
London, SW5, from 5 to 9 December and is being 
organised by the Smithfield Show Joint Commit- 
tee, Forbes House. Halkin Street, London, 
SWI. In the livestock side, well over 1,300 
live cattle, sheep and pigs will be on show, as 
well as nearly 400 beef, lamb, pork and bacon 
entries in the carcase section. The exhibition 
is open daily from 9 a.m. to 6 p.m. and the 
general public are admitted. 


Exhibitions 
and Conferences 


Boat Show, Fifth Annual South California.—Fri., 
6 Jan., to Sun., 15 Jan., 1961, in Los Angeles. 
Organised by the Southern California Marine 
Association, 630 South Kenmore Avenue, Los 
Angeles 5, California, USA. 
pper Midwest Auto Show.—Fri., 6 Jan., to Sun., 
15 Jan., 1961, in Minneapolis. Organised by 
Max Winter Attractions, 620 Hennepin Avenue, 
Minneapolis 3, Minnesota, USA. 

Toy Fair, Twelfth International.—Sat., 7 Jan., to 
Fri., 13 Jan., 1961, at the Grand, Cairn, Majestic, 
Old Swan and Crown Hotels, Harrogate. Apply 
to the secretary, Harrogate International Toy 
Fair Ltd., Finsbury Court, Finsbury Pavement, 
London, EC2. Tel. MONarch 8921. 

Automotive I and 

1961, 


nternational 

E —Mon., 9 Jan., to Fri., 13 Jan., 

at Cobo Hall, Detroit, Mich., USA. ; 

“Ground and Flight Vehicles of Today and 

Tomorrow.” Organised by the Society of Auto- 

motive Engineers, 485 Lexington Avenue, New 

York 17, USA. 
Textiles E 


xhibition, Int (INTERSTOFF).— 
Mon., 9 Jan., to Fri., 13 Jan., 1961, in Frankfurt. 


Agents in the United Kingdom: Lep Transport 











on ane NRT tne A rN ea 


in Advance 


Events 





New York, USA. 
Motor Show, 41st International.—Wed., 
Sun., 22 jan., 1961, in Brussels. 


by the National Housewares Manu- 
facturers’ Association, 1130 Merchandise Mart, 


Chicago 54, Illinois, USA. 
45th Exhibition.—Mon., 
, at the Royal 


i 


and Greycoat Street, 
Organised by the Institute of Physics and the 
Physical Society, 1 Lowther Gardens, Prince 
Consort Road, London, SW7. Tel. KENsington 


0048. 

Pressure Vessels, on Better Design for.— 
Wed., 18 Jan., 1961, in London. Organised, in 
collaboration with the British Welding ge veonte 
Association, Abington Hall, Cambridge (Tel. 
Linton 357), by the Institution of Mechanical 


Engineers, 1 Birdcage Walk, St. James’s Park, 
London, SWI. Tel. WHitehall 7476. 
Boat Show, Mid-American.—Sat., 21 Jan., to Sun., 


yvhe xy i961, at the Public Auditorium, Cleveland. 

ly to the Cleveland Press, Show Office, East 

Street, Cleveland 14, Ohio, USA. 

Gift Show, W. —Sun., 22 Jan., to Wed., 
25 Jan., 1961, at Willard Hotel, Washington. 

i by Little Brothers Shows, Inc., 

Fifth Avenue, New York 1, USA. 

Sporting Goods Show, National.—Sun., 22 Jan., to 
Thurs., 26 Jan., 1961, at Morrison Hotel and 
Palmer House Hotel, Chicago. Organised by 
the National Sporting Goods Association, 716 
North Rush Street, Chicago 11, Illinois, USA. 

Industrial Trade 


Farm and — 
Wed., 25 Jan., to Sat., 28 Jan., 1961, at the 
Coliseum, Exhibition Park, Toronto. Organised 
by Canada Farm and Industrial Equipment Show 


Ltd., 40 Wellesley Street East, Toronto 5, Ontario, 
Canada 


Furniture Exhibition.—Thurs., 26 Jan., to Tues., 
31 Jan., 1961, in Paris. Organised by the Salon 
du Meuble et des Industries de l’Ameublement, 
22 Avenue Franklin-Roosevelt, Paris 8. 

Home Builders’ Annual Convention and Exposition. 
Sun., 29 Jan., to Thurs., 2 Feb., 1961, at McCor- 
mick Place, Chicago. Organised by the National 

Association of Home Builders, 140 South Dearborn 

Street, Chicago 3, Illinois, USA. 


Meetings and Papers 





British Institution of Radio Engineers 
LONDON 
“ Progress in Microminiature ae Techniques for Digital 
Computers,” bd D. aoa see Dr. ales = tigi M. 
roup. jon ool of 
aod Tropical Medicine, Keppell Street, WC1.  Fri., D Bees 
chet FeNnam 
Place of the Electric Rocket in Space Propulsion,” by 
Dr. W. A. S. Murray. South Midlands Section. North 
+ watemncthive Technical College, Cheltenham. Fri., 2 Dec., 
MARCHESTER 
* Industrial Television,” by . Waters. North Western 
“az pana Hall, College of Technology, Manchester. 
Shunteating Engineering Society 
BIRMINGHAM 
* Production of Light Sources,” by H. R. Ruff. Birmingham 
Centre. > — ree Place, Colmore Row, 
Birmingham. Mon., ov. 
NOTTINGHAM visa 


“The Eye and Artificial Lighting,” by W. J. Wellwood 
Ferguson. Nottingham Centre. ay Centre, Carring- 
ton Street, Nottingham. Thurs., , 6 p.m, 


Institute of Metals 


Origin, Detection and Elimination of Gases in Cast 


Metals,” by Dr. D. V. Atterton. Lo ion. 
tt ae FBS on mdon Local Section 
OXFORD 


Symposium on “ Electron Bombardment; ” including “ a. 
Sg of Electron Probe Micro-Anal 

D. Scott; “Electron Beam Melting,” by “B. 
ye The Theory of Electron a Micro- Analysis,” 
; unior Members’ Evening. xford Local 
Section. Cadena Café, Cornmarket Street, Oxford. Tues., 
29 Nov., 7.15 p.m. 


ES er 














LONDON 
se Posi itive Otary Compressors as Applied to 
Refrigeration,” by E. Tren and P. D. Laing. Institute of | 
Marine , 76 Mark Lave, BC3. Thurs., 1 Dec., j 
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Institute of Road Transport Engineers 


Pe Treport in Ts li * by H. L. st . i ences 
ee itania,” 
Centre. Royal Hotel, Bristol. Thurs., | Dec., 


Institution of Civil Engineers 


“ Management,” comprising papers by Sir 
— , Professor J. F. Baker, Sir wart Smith and 
Tues., 29 Nov., 5.30 p.m.* 


Institution of Electrical Engineers 
BIRMINGHAM 
“ Radio eeraienies in the Power Industry,” by E. H. 
Cox and R. Martin. South Midland Centre. Coll of 
T aoe Green, Birmingham. Mon., 5 “4 


LONDON 


BRADFORD 
, Their Theory, Manufacture and AP lication,” 
Dr. R. W. A. semanas "A. Setterington. 


6 at 6.30 
MANC 


m.* 
R 
Characteristics of the Argon Arc Welding Process,” 


| Needham and Dr. L. H. Orton. North Western 

Uuiisation Save. Engineers’ Club, Albert Square, Man- 
, 6 Dec., 6.15 p.m. 

NEWCASTLE | UPON TYNE 


Midland | 
Bradford Institute of Technology, Bradford. Tues., | 





Hovercraft.” by D. J. Hardy; and “ The M.1.” (with film), | 


by F. T. Jones. Informa! Meeting. North Eastern Centre. 
ative "Fe ae Street, Newcastle upon Tyne. 
Wed., 30 Nov., 


“The Development of omer Grinding Techniques,” by 
p.m. 


A. E. Adams. Thurs., 1 Dec., 
Institution of cusputeasi and Shipbuilders in Scotland 
GLASGOW 


“ Does Te Pay? 
29 Nov., 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 
LASGOW 


“ A New Look at Hot-Water Pipe Sizing,” by E. W. Shaw. 
—— Branch. Scottish Building Centre, 425 Sauchiehall 
reet, Glasgow, C2. Tues., 29 Nov., 7 p.m. 
NOTTINGHAM 
“ Fan Noise in Ventilating Systems,” by B. B. Daly. East 
Midlands Branch. College of Arts and sae Waverley 
Street, Nottingham. Wed., 7 Dec., 6.30 p 


Institution of Highway agen 
LONDON 


“* Lessons Learned on the Design and Construction of Motor- 
ways from the Consultant's Angle,” by R. F. Earley. Institu- 
tion of Structural Engineers, 11 Upper Belgrave Street, SW1. 
Fri., 2 Dec., 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 
“ Gear Materials and Their Treatment:” 
mobile Division. Tues., 29 Nov., 6 p.m.* 
“Economic Results of Diesel Electric Motive Power on the 
Railways in the United States of America,” by H. F. Brown. 
Wed., 30 Nov., 6 p.m.* 
“The Design of the National rs Laboratory Standard 
Hardness Test Machines,” by Mason. London 
Graduates’ Section. Witnbiedon “Technical College, Glad- 
stone Road, Swi. Wed., 30 Nov., 7 p.m.* 
“Is Training in Industry Really Integrated with Academic 
Studies on Sandwich Courses in College of Technology?” 
Education Group. Thurs., 1 Dec., 6 p.m.* 


Information Discussion. Tues., 


Discussion. Auto- 


“Planned Maintenance,” by W. Jones. Yorkshire Branch. 
Institute of Technology, Bradford. Mon., 28 Nov., 7.15 p.m. 


BRIGHTON 
“ Water Supply,” by F. H. Green. a pe gong King 
and otel, Brighton. Thurs., | Dec., 

CARDIF 


* The of Air-Breathing Engines in Aviation,” by S. G. 
Hooker. — Wales > pag of Engineers, Park Place, 
Cardiff. Tues., 29 Nov., 6 p.m. 
MANCHESTER 
“ Liquid Metal Heat Transfer,” by Professor W. Hall. North 
Western Branch. Col of Science and Technology, Man- 
chester. Thurs., | Dec., 6.45 p.m. 


Institution of Plant Engineers and 
Royal Society of Arts 
LONDON 
“ Architect's peeeen to Engineering in Tall Buildings,” by 


Sir Thomas P. Bennett. Joint meeting. Royal Socteny of Arts, 
John Adam Street, Adeiphi, WC2. ues., 6 Dec., p.m.* 


Institution of Plant Engineers 
LEEDS 
“ The Building of a Modern Oil Tanker,” by W. S. Brown. 


West ~_™ East Yorkshire Branch. Houldsworth School of 
ae Science, The University, Leeds. Mon., 28 Nov., 


Institution of Production Engineers 


| MANCHESTER 


Machine-Tool Development as Seen at Olympia in 1960,” 
b Norman Stubbs. Manchester Section. Manchester 
‘ollege of Science and Technology, Manchester, Mon., 
28 Nov., 7.15 p.m, 
SHEFFIELD 
“Membership Qualifications,” by H. Hodson. Sheffield 
Section. Grand Hotel, Sheffield. Mom. 28 Nov. , 6.30 p.m. 
SHREWSBURY 
re oy Developments in High Production Foundries,”’ by 
D. Berry. Shrewsbury —- Walker Technical College. 


tenn og Shrewsbury. ov., 7.30 p.m. 
Institution of the Rubber Industry 
MANCHESTER 
“ Costing in the Rubber Industry,” by G. P. Slater. Man- 


chester Section. Engineers’ Club, Albert Square, Manchester. 
Mon., 28 Nov., 6.45 p.m. 
Institution of Structural Engineers 
LIVERPOOL 
—— Unusual Aluminium Structures,” by W. Hamilton. 
Panel. College of Building, Clarence Street, 
Wed., 30 Nov., 6.30 p.m. 


Junior Institution of Engineers 
LONDON 


Films: “ Dounreay Fast Reactor”; “ ag in in. read =" 
and “ More for Your Money.” Fri. ., 2 Dec., 


Liverpool Metallurgical sorte 
LIVERPOOL 
“Low Temperature Brazing,” by H. R. Brooker. Depart- 


erseyside 
edeek 


ment of Metallurgy, The University, Liverpool. Thurs., T 


1 Dec., 7 p.m. 
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LONDON Operational Research Society 


Sm, he of Labour Turnover in the Coal Industry,” 
Houlden. Royal Society of Arts, John Adam S 
Adelphi WC2. Tues., 29 Nov., 6 p.m.* 


Reinforced Concrete Association 
LONDON 


“* Reinforced-Concrete Construction in the Coal Industry,” 
C. A. C. Davies. Institution of Eaeane Engineers, 
11 Belgrave Street, SW1. Thurs., 1 Dec., 6 p.m.* 
MANCHESTER 
“A Report on the Cement an Concrete Association’ s Visit 
to South America,” by Dr. D. =) Sanuhows and J. L. Womers- 


, Rin 


ley. North Western Branch. College of Technology, Sack- 
ville Street, Manchester. Mon., 5 Dec., 6.45 p.m 
Royal Institution of Naval Architects 
LONDON 
oe of Propellers,” by J. E. Conolly. Thurs., 1 Dec. 
45 p.m. 
Royal Society 
LONDON 
Anniversary Meeting. Wed., 30 Nov., 2.30 p.m. 
Royal Society of Arts 
LONDON 
“Traffic and Parking Problems,” by A. Samuels. Wed., 
30 Nov., 6 p.m. 
Royal Statistical Society 
SHEFFIELD 
* New Uses of Computers in Statistics,” by Professor G. A. 
Barnard. Sheffield Group. Grand Hotel, Sheffield 1. Wed., 


30 Nov., 7 p.m. 


Sheffield Metallurgical Association 
SHEFFI ELD 
* Some Applications of Castables and Mouldables in the Iron 
and Steel Industry,” by Dr. R. W. Grimshaw. Refractories 
Group. BISRA Laboratories, Hoyle Street, Sheffield. Tues., 
29 Nov., 7.30 p.m. 


Society of Instrument Technology 
LONDON 


Symposium on “ Nuclear Temperature Scanning”: including 
* Temperature- Scanning Equipment for a Large Nuclear 
Reactor,” by C. Hall; and ‘* Temperature-Scanning Equip- 
ment for Use in a Nuclear Power Station,” by A. G. Blay, 
P. G. Davey and F. C. Flint. Data Processing Section. 
ea House, 26 Portland Place, WI. Tues., 29 Nov., 


- 
Cc ARDIFF 
“ The Application and Selection of Automatic Control 
Valves,” by P. Stone. South Wales Section. Welsh College 
of Advanced Technology, Cardiff. Wed., 30 Nov., 6.45 p.m. 
FAWLEY 
** Selection Design and Application of Automatic Control 
Valves,” by P. Stone. Fawley Section. — 
Building, Esso Refinery, Fawley. Fri., 2 Dec., 5.30 p.m. 


LIVERPOOL 
** Statistics,” by J. R. Judd. Liverpool Section. Industrial 
Development Centre, Manchester and nye Western Elec- 
ne Board, Liverpool. Thurs., 8 Dec., 
SHEFF 
jot aS for Railway Research,” by P. H. Mansfield. 
South Yorkshire Section. The University, St. George's 


Square, Sheffield. Mon., 5 Dec., 7 p.m. 
Television Society 
LONDON 


‘The All-Transistor Receiver: Where Do We Stand?” 
Dipl. Ing. A. Landman. Cinematograph Exhibitors’ RED 
tion, 164 Shaftesbury Avenue, WC2. Thurs., 8 Dec., 7 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford Square’ 
London, WC1. (MUSeum 1901) 

Illuminating Engineering Society, 32 Victoria Street, London, 
SW1. (ABBey 5215) 

Institute of 0 Swi. 
BEL gravia 

ie of Refrigeration, New Bridge Street House, New 
Bridge Street, London, EC4. (CENtral 4694) 

Institute of Road Transport ineers, 69 
London, SWI. (ABBey 6248) 

Institution of Civil En ee Great George Street, London, 
SW1. (WHltehall 4577 

Institution of Electrical En) Satie Savo: Ang _ Embank- 
ment, London, WC2. (COVent Garden 187 

Institution of Engineering Designers, 38 Foes Place, London, 
Wl. (LANgham 8847) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C2. (Central 5 

Institution of Heating and By omy a, 49 Cadogan 
Square, London, SW1. (SLOane 3158) 

Institution of Highway Engineers, 47 Victoria Street, London, 
SWI. (ABBey 3891) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 
Park, London, SW1. (Wiiltehail 7476) 

Institution of Plant — name 2 Aaa Gardens, London, 
swi SLOane 0469 

aeeien of Production Engineers, 10 Chesterfield Street, 
London, W1. (GROsvenor 5254) 

Institution of the Rubber Industry, 4 Kensington Palace Gardens, 
London, W8. (BAYswater 9101) 

Institution of ee Ei = 11 Upper Belgrave Street, 
London, SWI. ( ane 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SW1. (Victoria sria 0786) 

Liverpool Metallurgical Society, Greenhithe, Grosvenor Road, 
St. Helens, Lancs. (St. Helens 5879) 

Operational Research Society, 64 Cannon Street, London, EC4. 
CITy 1800) 

nantoxed | Cones & Association, 94-98 Petty France, 
swl. BBey 

Royal inne of of Naval Architects, 10 Upper Belgrave Street, 
London, SW1. (SLOane 4622) 

Royal Society, Burlington House, Piccadilly, London, wi. 


17 Belgrave Square, London, 


Victoria Street, 


London, 


3335 
ee cen or Arts, John Adam Street, Adelphi, London, 
wc2. (TRAfalgar 2366) nes 
ROWE Leger ween 21 Bentinck Street, London, . 
Sheffield Snaturgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865) . 
Society of Instrumen echnology, 20 Queen Anne Street, 
London, WI. TANgham 4251) 


elevision Society, 166 Shaftesbury Avenue, London, WC2. 


(TEMple Bar 3330) 
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Infiatable Dam Controls a Flooding River 


Successful flood water control of a river has been 
obtained by the Los Angeles (California) Depart- 
ment of Water and Power by the installation of 
an inflatable neoprene tube as a dam. 

The Los Angeles River is one which shows a 
wide variation in winter and summer flow and 
for years attempts have been made to even out 
the situation by installing a temporary wooden 
dam across the river during the low water season. 
The dam diverts the river water, which other- 
wise would flow out to sea, into nearby deep 
gallery spreading grounds. There the water 
filters through the soil, purifying itself in the 
process. Later it is pumped out of the under- 
ground basin and into the city’s water distribu- 
tion system. 

However, each winter the wooden dam, which 
was designed to wash out under flood conditions, 
would be swept away after the first heavy storm. 
Consequently, during the time it was in most 
plentiful supply, no water was diverted for future 
dry spells. This functional deficiency, plus the 
cost of rebuilding the dam each year, stimulated 
an engineering study to develop a better water 
diversion technique. 

It was argued that a permanent barrier that 
would temporarily collapse and lie perfectly 
flat on the river channel during flood stages 
would solve the problem. Proceeding on this 
premise, a flexible tubular dam was designed 
that could be inflated with water to a pre- 
determined height but, through a syphoning 
arrangement, would gradually deflate as the 
weight of river water flowing over it increased 
during flood stages. Then, after the flood 
water subsided, it could be reinflated for normal 
operation. 

For such a device to work, it had to be made 
from a material tough enough to withstand the 
abrasion of water-borne sand and rocks, yet 
flexible enough to collapse completely flat so that 
detris would not become entangled and form an 
impromptu dam. The material selected was 
Du Pont neoprene reinforced with nylon fabric, 
which has excellent mechanical and weathering 
characteristics. Its abrasion resistance was yet 
to be determined. 

This and other properties of the neoprene 





r } 


Collapsible Fabric Dam 










Water Inflated 











(Above) Profile of the"inflated neoprene fabric dam 

and cross-section of the syphon installation which 

regulates the height of the dam according to the 
flow. 


(Right) The dam can be inflated in 25 minutes. 


It is fastened to the river bottom and the sides of 


the channel with stainless steel bolts. 


coated fabric were studied in a practical experi- 
ment. A 20 ft long tubular section was fabri- 
cated from the neoprene coated material and 
installed at one end of the wooden dam with 
appropriate syphoning controls. The wooden 
dam was strengthened with knee braces, designed 
for quick pullout to collapse the dam if a flood 
threatened. This was done to allow the test 
dam to be subjected to severe storms and the 
consequent abrasion from sand, rocks and 
debris. 

The experimental dam was completed in late 
1957 and there were many severe storms that 
winter. Consequently, there were ample oppor- 
tunities for testing the principle of automatic 
collapse and for observing the strength and 
abrasion resistance of the neoprene-nylon fabric. 
On both scores the trial installation proved to 
be a success. 

Based on this successful demonstration, plans 
were made for erecting a full-sized collapsible 
dam across the river. A neoprene-nylon tube, 
150 ft long by 30 ft in circumference and } in 
thick, was made for the Department of Water 





and Power by a rubber manufacturer. Fabrica- 
tion of the tube was done by lap splicing the fabric 
and then cementing with a newly developed 
Du Pont neoprene base adhesive which air cures 
at room temperature. 

Installation was done by the Department’s own 
work crews, using stainless steel bolts set into the 
concrete floor of the river channel to anchor it. 
The flexible dam was also bolted on each side 
to the vertical concrete walls of the channel 
at a height of 10 ft, leaving a length of 130 ft 
along the river bottom. : 

Early in the spring of 1959 the dam was 
inflated, subjected to a series of tests, and put 
into regular operation. The Department is quite 
pleased with its performance to date. It has been 
estimated that each year this dam will recover 
about 2,000 acre-ft of water valued at some 
$75,000. Savings like these certainly should 
make this unique dam design of interest to other 
communities in all parts of the world which may 
have similar problems, and the precise regulation 
of the flow that is obtained will interest other 
irrigation and flood control authorities. 





Pretabricated Bridges Go Overseas 


Engineers of British Insulated Callender’s Con- 
struction Company Limited have been supervis- 
ing some interesting installations of Callender- 
Hamilton bridges in widely spaced Common- 
wealth territories. These bridges are of pre- 
fabricated steelwork that is protected by gal- 
vanising to eliminate site painting. The con- 
nections are all made with high strength friction 
bolts of 4 in to 2 in in diameter, passing through 
plates from 3% in to }in in thickness to form 
either single-lap or multi-plate butt joints. Many 
years of experience, with bridges spans ranging 
from 20 ft to 300 ft, have shown that there is 
no appreciable movement of the connections 
once they have been tightened. 

On the new Aklavik Highway in the Yukon 
four spans have attracted considerable atten- 
tion as Canada’s northernmost bridges. The 
first span of 60 ft was erected at Benson Creek 
in only four days by a crew of eight local men. 
Another Canadian order is for the Government 
of Newfoundland, who have ordered two spans 
each 150 ft long to provide a 24 ft clear roadway 
across the river at Sops Arm. The illustration 
shows an example from New Zealand where a 
five-span bridge has been erected at the Waipapa 
hydro-electric station. 

Erected under very different conditions there 


A Callender-Hamilton deck type bridge erected at 
the Waipapa hydro-electric station in New Zealand. 


is the three-span railway bridge crossing the 
Mkondoa River in Tanganyika on the line from 
Kilosa to Mikumi. Construction was carried 
out by African labour with little or no previous 
experience of steelwork erection. The Public 
Works Department of Tanganyika are them- 
selves constructing both deck and through-type 
road bridges with the company’s equipment. 
There was a good example recently in Nigeria 
of the value of this type of bridging for emergency 
replacement. The existing bridge at Shagamu 


on the main Lagos-Ibadan Road was damaged 
and put out of commission by a very heavy forest 
tree which was accidentally felled across it. A 
replacement bridge was sent out immediately 
from stocks in the UK and the permanent road- 
way restored in a short space of time. 
Callender-Hamilton bridging is also being 
used in connection with the Mangla Dam Project 
in Pakistan. One span of 336ft and two of 
150 ft will carry a 26 ft wide roadway over the 
Jhelum River to provide access to the c.vil works. 














Buiiding -e. 
and Down Together 


Two-way building—construction proceeding sim- 
ultaneously from the roof downwards and from 
the ground floor upwards—is being used by 
Leslie and Company Limited to quicken work 
on the four-storey department store in Argyle 
Street, Glasgow, for the House of Fraser. The 





Positioning shutterwork from the roof. 


technique is expected to shorten the construction 
period by between one and two months. 

As soon as the steel frame was up the roof 
was put on and waterproofed to give protection 
to the other work. Concreting of the top floor 
began while building from the ground floor 
upwards went on in the usual way. As each 
floor is concreted, building of brick walls and 
the installation of essential services are being 
carried out from the top floor downwards and 
from the ground floor upwards simultaneously. 
The work has been scheduled to ensure maximum 
time saving repetition of processes from floor to 
floor and the wall beams were designed to carry 
brick walls without support from below. 

The illustration shows one of the precon- 
structed shutters for the floor slabs being 
lowered by winch from the completed concrete 
roof to the third floor ready for fixing and then 
placing of the concrete. The first floor, which 
had already been completed in the conventional 
way—working from the ground floor upwards— 
is to be seen through the steel frame of the 
second floor. 

The contract is being carried out by Leslie’s 
Lesway division of Sauchiechall Street, Glasgow. 
The consulting structural engineers are George 
Davie, Crawford and Partners of Glasgow, and 
the architects are Gordon Jeeves of Catherine 
Place, London, SWI. All mechanical services 
are being designed by Winton Thorpe and 
Tunnadine of Victoria Street, London, SW1. 


ese ederorpng, 3 
by Electric Heating 


Prestressing of concrete reinforcement by electric 
heating has been brought into general practice 
in the USSR. The method adopted is par- 
ticularly useful for relatively short members 
such as floor slabs and roof panels. It is claimed 
that the equipment required costs only one-tenth 
of the conventional jacking equipment and that 
the prestressing times are much shorter; more- 
over, the plant is easily transported and is 
suitable for both factory and site fabrication of 
members. 

The steel rods are cut to length, straightened 
and fitted with anchors of a very simple pattern 
at both ends. They are then ready for heating, 
following which they are transferred in the hot 
state to the moulds, fixed into position by the 
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anchors and allowed to cool, so generating the 
prestress. The steels used are mainly hot- 
rolled alloy steels with deformed surfaces, 
though cold-formed steels are also used. Heating 
of the rods to a temperature of between 300 and 
400° C takes some three to five minutes and 
heating is restricted to the central portion, so 
that both ends of the rods (40 to 60 cm) remain 
cold. This permits the rods to be transferred 
and placed in the moulds manually. Cooling in 
the moulds for 15 to 20 minutes lowers the 
temperature to about 80° C and creates a pre- 
stress of between 3 and 5 tons per sq. cm (about 
37,500 to 62,000 Ib per sq. in). 

Power consumption is said to be 14 units for 
each cubic metre of reinforced concrete. 


Coyne Technique 
Adopted in Britain 


Increased water consumption in Falmouth has 
necessitated raising the crest level of Argal Dam 
to enlarge its capacity. A £61,000 contract for 
raising and stabilising the dam has been awarded 
to the Cementation Company; Rofe and Raffety, 
of London, are the consulting engineers to the 
Falmouth Borough Council. 

In stabilising the heightened structure, Cemen- 
tation are introducing a method new to this 
country—the Coyne method of cable anchorage 
—which they have previously used overseas. 
This technique has been accepted as the most 
economical means of stabilising the dam. 

The dam is to be raised by about 11 ft in two 
lifts, the first of 6 ft 6in. When the first lift has 
been completed, 47 high-tensile steel cables will 
be inserted into holes drilled through the dam, 
anchored into the rock below, and stressed to a 
working load of 200 tons. The stressed heads 
of the cables will then be permanently incor- 
porated in the second lift of concrete. Work is 
in progress and completion is due early in 1961. 

The method can also be used for stabilising 
such structures as docks, sea walls, lighthouses, 
cofferdams, caissons and tunnel roofs. 

Cementation have also secured the contract 
for cable anchorages on the new Forth suspen- 
sion bridge. The design of the bridge is such 
that vertical cables are required through the legs 
of each of the side towers to compensate for 
stresses applied by the main bridge cables. In 
all there will be 80 high tensile steel cables, each 
stressed to a working load of 120 tons, anchored 
into the rock. The Coyne technique will also be 
employed for fixing these cables and the work is 
expected to complete by mid-February, 1961. 


New Reservoir 
for Edinburgh 


The Edinburgh Corporation is to construct a 
reservoir on the Fruid Water, an upper tributary 
of the Tweed which is already partially developed 
for the supply of water to the city. The proposed 
scheme, which will increase the Corporation’s 
resources from 38 million gallons per day to over 
45 million and is estimated to cost £1,300,000, 
and is the largest waterworks which the Corpora- 
tion has undertaken since the Talla scheme at the 
beginning of this century. 

The consulting engineers for the scheme will 
be Robert H. Cuthbertson and Associates of 
Edinburgh. It is proposed that the construction 
of the reservoir commence in 1962 and be 
completed in 1966. 

The reservoir, which will be formed by an 
earthen dam 75 ft high, will be 2 miles long and 
have a capacity of over 2,000 million. gallons. 
The natural catchment area of 5,300 acres will 
be increased by trapping into the reservoir two 
smaller tributaries of the Tweed through aqueduct 
tunnels. Preliminary site investigations have been 
carried out under the supervision of the con- 
sulting engineers, Soil tests were carried out at 
the engineering department of Manchester 
University under the direction of Dr. Peter 
Rowe, Reader in Soil Mechanics. 

The scheme is a further step in the former 
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Edinburgh and District Water Trusts’ scheme for 
the development of the upper Tweed as a source 
of supply originally adopted in 1894. The first 
stage of the development was finished with the 
completion of the Talla Reservoir in 1905. The 
second stage, comprising the partial development 
of the Menzion and Fruid Waters by diverting 
these streams into the Talla Reservoir through 
a 1} mile tunnel, was completed in 1952. 

The aqueduct tunnels which were constructed 
between Talla and Edinburgh were made large 
enough to convey the whole of the water esti- 
mated to be obtainable from the upper Tweed 
and the Fruid Scheme will not entail any enlarge- 
ment on that account. This foresight by the 
Corporation predecessors and the fact that the 
Fruid Valley is a very favourable site for a 
reservoir provide a relatively economical incre- 
ment to the city’s water resources. 


Waste Pipe 
Connections 


A waste connector which will speed up and 
simplify the installation of a stack drain made 
with pitch fibre pipe is being introduced by the 
Key Engineering Company Limited, Larkfield, 
near Maidstone, Kent. 

With the new fitting, to be known as the Key- 
Conex “ Tapertite ’’ waste connector, it will be 
possible to make 14 in and 14 in waste connec- 
tions anywhere on the down pipe, before or after 
installation, eliminating fitting from inside the 
pipe. 

Based on the standard Key-Conex waste con- 
nector fittings, the “ Tapertite ”’ has a modified 
shank with no flange. The shank has a 5° taper 
and deep-cut threads (11 tpi). All that is neces- 
sary to fit the new connector is to cut a hole to 
the required size, 14 or 14 in diameter, with a 
tank cutter. 

The connector is then screwed home until a 
locating arrow on the nut matches a similar 
arrow on the saddle. This indicates that the 
end of the shank (which is curved to match the 
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The Key-Conex waste pipe connector. 


wall of the 4 in pipe) is flush with the pipe wall. 
There is thus no internal projection. The con- 
nector is absolutely watertight, even when only 
two threads are engaged in the pipe wall. The 
waste pipe is then connected in the usual way 
with the compression ring assembly. 

If at some later stage in the development of 
the building it is necessary to alter the waste 
connections, it is a simple matter to unscrew the 
Tapertite connector, blank off the hole, and re-use 
where required. This means that specials are not 
required at any stage of the contract, or later 
development. 

With the new connector, and using the standard 
Key pitch fibre pipes in 8 ft lengths, it is possible 
to erect a stack in much less time than would be 
needed for traditional materials. Additional 
sizes of the Tapertite are being developed. 

The new connector (patents applied for) was 
shown for the first time at the Key stand at the 
Public Works Exhibition, Olympia. 
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Dunlop choose Regent lubricants 
or these gears! 





Fifty years of research and improvement have gone into the development 
of Regent Gear Lubricants—a half century of experience which has 
produced gear lubricants tailored to meet the most exacting industrial 
needs. That is why so many modern companies, like Dunlop, use Regent 
Gear Lubricants in one or all of these forms:— 


CRATER. ..a powerful many-purpose lubricant without equal for heavy duty and 
exposed applications. All grades have excellent adhesive qualities. Compounded 
blends are available for operations under wet conditions—even under water. 
Also available are Crater Fluids permitting easy initial application but retaining 
their powers of adherence. 

MEROPA . . . lead base lubricant for high tooth pressures, has built-in protection 
against wear under continuous heavy duty and shock loading. Meropa is guaran- 
teed non-corrosive in conditions of mild humidity and moisture. There is a full 
range of viscosities to meet all conditions. 

THUBAN ...a first-quality, straight mineral gear lubricant, for maximum pro- 
tection of rubbing surfaces under normal, and up to heavy duty loading, 
conditions. 











Top) Regent Sales Engineers at the Dunlop factory, Birmingham. 
(Inset) The 600 H.P. Double Reduction Speed Reducer in this picture at the Dunlop factory in Birmingha 
is driving a Mixer. Dunlop have found Regent Oil ideal for the efficient lubrication of these gears. 

For further information and advice on gear lubrication send off the coupon below 





By Regent Oil Company Limited, 117 Park Street, London, W.1 


[_] I would like a Regent representative to call. 


[_] I would like a copy of the Geariny Lubrication Leaflet. 
(Tick whichever applicable) 


“pay og TEPER SEED 
COMPANY ADDRESS 


POSITION IN COMPANY 


om 
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To OBTAIN A HIGH FINISH, blemish free on plastic sheeting, 


Control Rolls that have been ground within close tolerances 





must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit, gives ‘mirror finish’ to plastics. The NEW Fescol 
High Reflectivity, manifold in application, is certain to 


have many uses in engineering. 


The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest development, please write for leaflet EG.12 


Ta\( FESCOL LIMITED - NORTH RD - ’ )NDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall 


SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND: DE HAVILLAND AIRCRAFT PTY. L1 PERRA RD. BANKSTOWN, N.s.W 
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Raising the Leaving Age 


16 million electricity consumers in 
, England and Wales are not yet standard- 
ised. That is, they are not yet supplied 
with the national standard of 240 volt 
| alternating current. In total, the 12 
| electricity boards involved have pro- 
| grammes that will cost £40 million in 
the coming ten years. 
When a voltage is changed in an area 





do the modifications to household 


there is an obligation on the board to 
| 
| 


equipment concerned without charge to 


From Technical Schools ? | their consumers. 


ERHAPS the most serious single ele- 
ment to emerge in the recent House 
of Commons debate on education was 
the reference by Sir David Eccles, the 
Minister of Education, to the way in 
which the growing use of day-release 
schemes for adult education has slowed 
right down. 

More and more, it has been recognised 
in the industrial and educational worlds 
that the day-release student has an 
immense advantage over the boy 
struggling with a five-day-a-week job 
and evening classes. So conversion of 
employers to the better way of ordering 
these things would account for some of 
the past increases in the figure of 
students using day-release facilities. It 
would also mean that the supply of 
students to swell the figures of those on 
such courses was not bottomless and 
would at some time dry up. 

But this is only part of the story. As 
many people have said, and the Minister 
of Education has again repeated, there 
is an “urgent need for more and 
better technicians.”’ This ought to 
mean not only that students who would 
have been engaged on purely evening- 
class studies would make use of day- 
release arrangements, but also the 
generation of new bodies of future 
technicians and engineers. 

The slowing down of the rate of 
increase in the numbers of those on 
day-release instruction is sufficient evi- 
dence that this is not happening. 


Important Changes 


Some time next month the Govern- 
ment is to announce far-reaching 
changes in the field of technical educa- 
tion. Every industry, except agri- 
culture, will be concerned and improved 
training facilities for as many as half-a- 
million students are involved. 

What faces the Ministry of Education 
is a clear choice between leaving almost 
the whole burden of further technical 
education as the responsibility of indus- 
try or substantially going over to giving 
full-time technical training to some 
young people, before they go into 
industry at all. 

And this would not be so difficult as 
some critics would inevitably make it 
sound. Already the employment, or 
otherwise, of the large body of school 
leavers is anxiously watched each year. 
Full-time technical education for a 
useful proportion of them would defer 
the problem for at least two years and 
directly increase the supply of potentially 
skilled men. 


£40 Million for 
Standardisation Scheme 


Over the next ten years some one-and-a- 
half million users of electricity are going 
to find the area electricity boards 
carrying Out modifications to their 
household appliances—free of charge. 
This is because about a tenth of the 


The £5 million scheme of the Southern 
Electricity Board to standardise the 
voltage for 180,000 consumers over the 
next few years has now been approved. 
More than three-fifths of the money 
will be spent in the Southampton and 
Bournemouth districts. 


Trade Union Problems 
In EFTA 


One of the most interesting features 
of the recent EFTA Conference were 
the views of the trade unionists present 
given in a report from the Commission 
on Labour and Social Problems. Chair- 
man of the Commission was Mr. J. A. 
Birch, who is also chairman of the 
economic committee of the TUC. 

The report makes interesting reading. 
Freer trade must be combined with full- 
employment. If there had to be a 
choice then the trade unions would go 
for full-employment every time. Free 
trade in Europe must be seen against the 
background of the threat of Commun- 
ism and the need to allow low-cost 
manufactured goods into the European 
market. It is not possible to give the 
Asian and African countries loans and 
grants to start up industries and then 
refuse to buy their products. 

In Europe, says the report, mass- 
unemployment is now politically im- 
possible. But the prevention of regional 
unemployment must be primarily a 
problem for national governments. 
Wider problems could however be dealt 
with in the OECD. Training and re- 
training are one of the important factors 
in allowing structural unemployment. 
Not every displaced worker can hope 
to find a job in the same trade or 
outside it at the same wage. In 
Scandinavia there is cooperation in 
measures to transfer workers to other 
jobs and other areas. 


Labour Movements 


One problem that has been much dis- 
cussed in connection with European 
economic integration is mobility of 
labour. The report thought that inter- 
national mobility of labour was more 
welcome to the employers than the 
trade unions. In the Common Market 
transfers of labour were now arranged 
by national governments. German 
firms for example had to recruit Italian 
labour not directly but through Govern- 
ment agencies in Italy. Inside the 
seven EFTA countries movements of 
labour were not considered very likely. 
Portugal, the only country with surplus 
manpower, was regarded as too remote 
from the other members for any shift 
of workers to take place. 

The Common Market has a Social 
Fund to provide for the adjustments 
and adaptations that follow increased 
competitition due to freer trade. The 
trade unionists would like to see a 
similar institution within EFTA. Such 








a Fund would, however, be comple- 
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mentary to national labour supply 
policies. 

Another of the Common Market 
rules, that of harmonisation of social 
policies, was discussed. This question 
the report thought should be solved by 
negotiation not regulation. There was 
another view, that fringe benefits 
should be harmonised to help the 
workers in the poorer countries. 

All told the trade unionists were 
against international planning as prac- 
tised in the Common Market. At the 
same time they wanted to see more 
adaptability in the national economies of 
the Seven and more mobility in their 
labour markets. Above all the report 
stressed the need for the trade unions to 
be consulted in all EFTA decisions likely 
to affect their livelihood. 

Far from EFTA being a laisser-faire 
organisation, the trade unionists at the 
Conference clearly believed that deliber- 
ate policies would be needed and that 
they wanted to have a hand in deciding 
what these should be. 


Labour Party into 
Trade Union Lobby 


Simultaneously last week two poten- 
tially influential developments came 
through clearly on the political screens. 

Trade union representatives and 
trade union favoured socialists came 
through more strongly than before in 
the new membership of the Labour 
Party shadow cabinet. Although the 
late challenger, Mr. Harold Wilson, 
made a speech shortly after the resump- 
tion of Parliament, attacking the 
Government’s economic policy, which 
may properly be described as brilliant 
by any House of Commons standards, he 
slipped a long way down the popularity 
poll, which is what the shadow cabinet 
results may be considered to be. 


Ancient Weapons 


After the defection of Ramsay 
MacDonald the trade unions rallied 
round and saved the Labour Party— 
a view expressed by more than one 
stalwart of the trade union right wing 
leadership. Now it appears that some- 
thing of a similar movement is being 
attempted. But is it any good fighting 
this particular war with the weapons 
of the last but one? 

Fewer and fewer people think of 
themselves as workers. Those that do, 
do not give Labour a hundred per cent 
support at the ballot box. The largest 
increase in numbers and the steadiest 
employment in this country, as abroad, 
is in service and supply industries, where 
the tendency of the run of the mill 
employees to think of themselves in 
trade union terms is notably absent. 


Rapid Rally 


So a quick rally round the trade union 
flag, while potentially a good thing if 
it were to lead to a clearer expounding 
in public life of the views and aspirations 
of this part of the community, and 
perhaps to more effective leadership of 
its members in industry, is on the face of 
it also a certain way to lead Labour into 
the position of a minority party, repre- 
senting a minority interest. 

This could explain something of the 
emergence of stronger Liberal losing 
candidates in the recent by-elections. 
There is no tradition of one party 
government in Britain and if one party 





cannot offer opposition then another is 
likely to receive the attentions of the 
electorate. 

But a fighting rally by the Labour 
Party on matters of the good govern- 
ment and the country’s economy could 
still channel the growing concern at 
our poor trading position. 


Lord Beveridge on 
Inflation, Crime and Cities 


There is just as much wrong with the 
Affluent Society of certain nations in 
the present as there was with the Poor 
Society of many more nations within 
living memory. 

Lord Beveridge, perhaps the greatest 
living British social pioneer, explaining 
this simple fact (obvious enough once 
it has been stated) to a recent lunch of 
the Industrial Welfare Society, picked 
out three of the things that are wrong in 
particular. 

First the man who is as expert as 
any man in questions of insurance 
looked at inflation. What he had to 
say has been said many times before, 
that it hits old people, destroys their 
savings and devalues their pensions. 
Lord Beveridge, who himself retired 
from paid employment in 1944, ex- 
plained the fact that he is still able, 
16 years later, to go into the Reform 
Club, by recalling that he had refused 
to take a pension but had received a 
lump sum—which he had put into 
equities. 

It was up to the employers’ and the 
unions to make a joint effort to find a 
cure for inflation. If this was not done 
inevitably the State would have to 
step in with price control and a lot of 
other things that would increase the 
number of civil servants. 

A second threat came from violence 
and crime. This was in fact a con- 
tinuance of the conditions set up by 
world wars and the idea of taking what 
one desirea by force. 

The state of the traffic in Oxford 
always seems to spark off a degree of 
public interest out of proportion to the 
number of vehicles passing through 
the city or the length of their delays. 
Lord Beveridge brought up failure to 
control the growth of cities as his third. 
point. He described the failure of the 
Government to do anything worthwhile 
about relieving the Oxford traffic as 
one of his chief grievances. 

Lord Beveridge disclaims the office 
often thrust upon him of Father of the 
Welfare State. Perhaps it is a measure 
of the success with which the poverty 
remembered by the 82-year-old peer has 
been eradicated, that it is possible for 
a great reformer to dwell at length on 
the traffic problems of one English city. 


Cube Framework of 
Many Dimensions 


The path of even the inventor who 
achieves some official acclaim is neither 
smooth nor direct. 

Mr. Wilfrid Trask, who lives in Brook 
Drive, Lambeth, South East London, 
won an award at this year’s Concours 
International d’Inventions de la Foire 
de Paris for his entry which was named 
for the contest—Cubes a plusieurs 
dimensions. 

A British Government Ministry has 
since been studying the drawings and 
specifications of Mr. Trask’s “* Cubic 
framework of many dimensions.”’ f 


New Plant and Equipm 


JIG BORER 


Light Precision 
Work 


Mark Ill BCA jig borer is designed 
as a low cost machine for light 
precision work. 

The machine can be supplied for bench 
mounting or on a pedestal as illustrated. 
It has a spindle head that swivels 30° 
either way and is fitted with a scale 
graduated in degrees. The head runs in 
dovetail slideways and has a vertical 
scale graduated in inches. The maximum 
distance from spindle to table is 8 in. 
A micrometer dial on the head top is 
graduated in thousandths, and a fine 
feed mechanism is incorporated. 

The rotary table has protected worm 
gear and the worm spindle is graduated 
in steps of 2 minutes. It is mounted 
on longitudinal and transverse slides 
giving movements of 8in and Sin 
respectively. The table itself is 8 in 
diameter. Power to drive the spindle is 
supplied from a 2-speed $h.p. motor 
running from t..cce phase mains, and the 
total speed range of the spindle using 
the cone pulleys in combination with the 
motor speeds is from 300 to 3,250 r.p.m. 


RADIAL 
DRILL 


2 in Capacity 


VAILABLE in a range of sizes with 

spindle radii from 3 to 5 ft, a new 

radial driil has a capacity in mild steel 
of 2 in. 

The E2 head is powered by a 5 h.p. 
motor mounted on ball bearing rollers 
on the arm. Traverse is by hand wheel 
and rack and pinion. There are 18 
spindle speeds from 1,560 to 25 r.p.m. and 
9 power feeds from 280 to 24 cuts per in. 
In addition there are fine and quick 
hand adjustments to the spindle. The 
double lever is claimed to allow sensitive 
drilling of small holes. 

Start, stop, reverse and inching are 
under master control at the bottom right 
corner of the head. An indexed dial 
sets the automatic trip for the desired 
feed, any depth from 0 to 14 in being 
possible. On the standard machine 
the head is locked by a lever on the 
teft, but power locking can be supplied 
as an extra. Whether power or hand 
locked, the arm can be raised or lowered 
on the column so that the spindle is 
maintained in true position over the 


BULK 
TANKER 


Pneumatic Ejection 


LArcest of the Pneumajector tankers 
is a vehicle with a capacity for 
15 tons of flour. 

Mounted on a Guy Invincible chassis 
the light alloy container has a capacity 
of 1,174 cu. ft. The single compartment 
is 23 ft long by 8ft diameter and is 
secured to the tipping subframe by metal 
bands. Pilot U7 twin-ram underfloor 
tipping gear is used, and the vehicle is in 
service with Pointers Transport Services 
of Norwich. 

Three overhead loading hatches are 
fitted. To avoid the problem of tip- 
ping the full load there is a blown dis- 
charge outlet at each end. That at the 
front is used to discharge approximately 
one-third of the load without resort to 
tipping, usinga Wellworthy blower. The 
remainder of the load is then discharged 
from the rear outlet by a combination of 
tipping and blowing. In trials the full 
15 tons was discharged through a run of 
4in pipe, 20ft being horizontal, 40 ft 
vertical and 20ft at 45°, in under 
45 minutes. On another occasion the 


with a possible choice of 11 steps. 

All lead screws are fitted with ball 
thrust races for smooth operation and 
the slideways have adjustable gibs. The 
maximum capacity of the spindle is for 
a ¢in collet. Kine Engineering Company 
Limited, Multico Works, Salfords, Red- 
hill, Surrey. 


hole, allowing tool changing without 
repositioning. 

A 14 h.p. motor drives the elevating 
mechanism through an oil immersed 
worm and wheel. Positive trips guard 
the top and bottom positions. A. Kitchen- 
D. Walker Limited, Hexagon Works, 
Pellon Lane, Halifax, Yorkshire. 


load was discharged through 75 ft of 
3in pipe to a height of SOft in 25 
minutes. Bonallack and Sons Limited, 
Raycocke Road, Basildon, Essex. 
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COMPRESSION 
TESTER 


For Small Parts 


(COMPRESSION tests on small parts can 
be carried out on a new lightweight 
machine model U-163. 

Both compression and crushing tests 
can be carried out on small parts made 
of metal, ceramic, wood or plastics, as 
well as on such items as paper boxes, 
containers and springs. The machine 
is designed for use in the factory for 
general tests and also in the laboratory. 
Another use is in colleges for studying 
effects of loading. 

The machine is made of aluminium, so 
it is light to handle. It is compact and 
requires only a square foot of bench or 
desk space. The standard platens sup- 
plied will take specimens up to 3 in 
diameter and 8 in high. Other sizes can 
be accommodated by using larger platens 
which are available as extras. Load is 
applied to the specimen by a variable 
speed electric motor and the rate of 
loading can be adjusted by a hand lever 
arrangement. 

Test loads as applied are measured 
accurately to O-1lb by the sensitive 


DUST 
COLLECTOR 


Bulky Materials 


T latest range of Unimaster dust con- 
trol units provides particularly for 
bulky and granular materials. 

A conventional dust control unit 
has an angular flange at the base of the 
filter chamber. This allows the unit to 
be mounted on large storage containers 
which can be made up from any con- 
venient material such as timber, chip 
board or sheet steel, always provided 
they are airtight. The one in the illus- 
tration is made from chip board. It 
holds a large quantity of material and 
has a door in the front for emptying. The 
unit is the Unimaster 250 H. 

A particular application is to the wood- 
working industry where the standard 
4 cu. ft container is too small to accom- 
modate any reasonable quantity of wood 
chippings and sawdust. Another is for 
cases where sacks are emptied by tipping 
into a floor opening and for this a patent 
sack tipping attachment is available. 
The type H unit can also be fitted on top 
of hoppers with rotary valves for tailing 
the collected dust back into conveying 


STILL 


Steam or 
Electrically Heated 


A NEw all-glass still that can be heated 
either electrically or by steam has 

a rated flask capacity of 100 litres. 

Charging of the still can be by atmo- 
spheric operation or by vacuum, and 
the reflux can be controlled manually or 
electrically as required independently of 
the method of heating. The coolant 
supply is connected to the coil by flexible 
tubing, and for maximum cooling a 
supply at 30 Ib per sq. in is desirable. 

With steam heating the flask stands 
in a coil battery through which the steam 
circulates. The maximum steam oper- 
ating pressure is 501b per sq. in. For 
electric heating a mantle type heater is 
used and temperature is controlled by 
thermostat. Boil-up rates for steam 
using a 5 sq. ft area boiler working at 
50 lb per sq. in are 301b per hour for 
water or 250lb per hour for benzene. 
The corresponding rates when using 
electric heating are 201b per hour and 
1101b per hour, respectively. QVF 
Limited, Duke Street, Fenton, Stoke-on- 
Trent, Staffordshire. 


proving ring assembly mounted above 
the specimen. This has a load capacity 
up to 500lb. Mounted on the left is a 
dial gauge to indicate the strain of the 
specimen during the test. The position 
of the gauge is adjustable to suit the 
specimen. Soiltest Inc., 4711 W North 
Avenue, Chicago, Illinois, USA. 





systems, and is so used in the flour and 
provender industries. 

Units comprising the type H series are 
made in sizes with 70, 100, 150, and 
250 sq. ft of filter area and with fan 
capacities up to 2,000 cu. ft per minute. 
Dallow Lambert and Company Limited, 
Thurmaston, Leicester. 
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PRECISION 
GUILLOTINE 


High Speed 


Tt series 25 range of guillotines is 
designed for high speed production 
methods. 

The range includes models with cap- 
acities from 6 ft by } in to 12 ft by 4 in 
in mild steel. Speed of operation is up 
to 60 strokes per minute. It is claimed 
that a very clean cut is made owing to 
the fact that the slide moves downwards 
and backwards simultaneously. The 
bottom blade is mounted on a blade 
block which is adjustable over its full 
length to permit accurate setting of the 
blade clearance. 

Power is supplied by an electric motor 
of high slip characteristics mounted 
coaxially with the worm shaft and 
flywheel. The drive is transmitted 
through a multi-jaw dog clutch which is 
released by a solenoid operated plunger 
controlled by a foot switch. Alternative 
control by push button or pendant can 
be supplied. On the standard machines 
the hold down is mechanically operated 
with each plunger separately spring 
loaded. A hydraulic system is also 


GEAR 
PUMP 


Internal Teeth 


NEW range of internal toothed gear 

pumps will handle up to 250 gallons 

per minute at pressures up to 100 Ib per 
sq. in. 

These pumps are a development of 
the type used in petrol pumps and con- 
sist basically of two gear elements 
rotating within the body: the outer 
rotor being the driven member and the 
inner gear wheel being the idler. The 
latter meshes internally with the rotor 
and since it is eccentrically mounted it 
leaves space on the side opposite to the 
point of mesh for a crescent shaped 
member between the rotor and idler 
teeth. 

The movement of the liquid is caused 
by the displacement of the pumping 
element (in this case the gear teeth) in the 
neighbourhood of the crescent to create 
a void into which liquid is forced by 
atmospheric pressure. The pump is thus 
self prirnining and can draw from below 
ground. The flow of liquid is continu- 
ous and approximately proportional to 
the speed of rotation. 


OIL TIGHT 
CONNECTOR 


For Thermocouples 


A® oil tight connector has recently 
been produced particularly for 
thermocouple lead extensions. 

Features claimed are compactness and 
cheapness in addition to being proof 
against the ingress of water or oil. The 
connector is suitable for the termination 
of thermocouples so that a quick and 
easy connection can be made to existing 
leadwires without disturbing long or 
complicated runs. Its use also eliminates 
the need for terminal strips and the risk 
of dirty connections. 

The pins and sockets are made of 
thermocouple materials to prevent spuri- 
ous e.m.f.’s being produced as the result 
of temperature gradients at the plug and 
socket. The pins are also made unlike 
to permit of one way connection only, 
ensuring correct phasing of the leads. 

The housing of the connector is made 
of Monel and the overall dimensions are 
approximately {in diameter by 14 in 
long. 

The connecter is also suitable for the 
complete range of thermocouple types, 
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available as an alternative. 

Two support arms are fitted to the 
front of the table and a squaring arm 
with two swing stops to suit the par- 
ticular epplication can be provided. 
A precision back gauge with direct 
reading dial indicators can be fitted in 
place of the standard back gauge. 
This can be power operated by push 
buttons from the front of the machine 
with a dial indicator near the buttons 
to show the position of the gauge bar. 
Lighting is provided behind the guard 
and there is a chute for clearing blanks. 
Rushworth and Company (Sowerby 
Bridge) Limited, Sowerby Bridge, York- 
shire. 
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The pumps can be supplied in all-iron, 
iron and bronze, or all-bronze and can 
therefore be used with a variety of liquids. 
They can also be supplied with steam 
jackets if required, and built-in relief 
valves between suction and delivery can 
be fitted. It is claimed that the rolling 
action reduces wear on the teeth while 
the close meshing gives high volumetric 
efficiency and quick priming. The ports 
can be sited for right or left hand 
operation. Wayne Tank and Pump 
Company Limited, Western Road, Brack- 
nell, Berkshire. 











including mineral insulated thermo- 
couples, in the metallurgical, nuclear 
and general engineering industries. They 
have given satisfactory operation in gas 
and steam turbine marine installations 
where their immunity to vibration and 
temperature changes shows to advantage, 
West Instrument Limited, Regent Street, 
Brighton 1. 
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New Plant and Equipment 


MINIATURE 
POTENTIOMETER 


Rotary Type 


ow in production is a miniature 
potentiometer capable of dissi- 
pating 14 watts at 80° C. 

The TPS is designed for trimming 
purposes and consists of a single turn. 
The maximum diameter is 4 in and the 
overall length is 1:14 in. The operating 
temperature range is from —55° to 
+150°C and it is fully sealed against 
climatic conditions. There are ten 
standard values being made in the range 
with resistances from 50 ohms to 50 
kilohms. The resistance tolerance is 
+10 per cent. 

The potentiometers will withstand 
vibrations at 30g from 10 to 2,000 c/s. 
The load life is 2,000 hours and sustained 
accelerations up to 50g are permissible. 
The wire has a temperature coefficient 
of +20 ppm per deg. C. Working 
voltage is 250V and proof voltage is 
750V d.c. Minimum insulation resist- 
ance is 1,000 megohms at S500V d.c. 

The base is made of corrosion resistant 
metal and has a locating pin. The spindle 
bushing is } in by } in unified fine thread 


THERMOMETER 


For Stacked 
Material 


DEveLoren primarily for measuring the 
temperature of stacks of paper, the 

Patra thermometer can be used for 

checking most interior temperatures. 

The instrument has a stem 15 in long 
at the end of which is the measuring 
element. This consists of a bimetallic 
multiple helix which expands with 
increase of temperature and transmits 
the movement to the pointer on the dial. 
The design is such that the actual sensi- 
tive area is very small and the thermal 
capacity of the whole kept low. As a 
result, spot temperatures can be quickly 
ascertained. The tip is spade shaped to 
allow it to be slipped between layers. 
About 15 minutes is required for a 
steady temperature to be attained. 

The spindle is fully floating and 
retains its position relative to the dial 
without bearings. The dial is mounted 
on a solid metal diecast body and is 
covered with heavy plate glass. The 
whole is made robust for protection 
against mechanical shocks and is fitted 
with a stout wooden handle. 


HIGH VACUUM 
VALVE 


Free Flow 


A® unobstructed opening is one of 
the claims for a new range of Cam- 
vac high vacuum valves. 

The range is being made in four sizes 
with bores of 1 in, 2in, 4in, and 6 in, 
and with either pneumatic or hand 
operation. 

It is claimed that the construction of 
the valves is unique as the operating 
mechanism keeps the valve-disc O-ring 
gasket clear of contact with the valve 
body until the cutoff action occurs. 
When the valve is closed the total leakage 
at a pressure of 10-* mm of mercury is 
less than 10~!° atm. c.c. per sec across the 
valve disc either way against atmospheric 
pressure. 

The valve body and the sealing disc 
are made of dense 2 per cent silicon 
aluminium alloy with hard coated slide- 
ways. A stainless steel valve stem and 
screw thread inserts of the same material 
are included in the construction of 
standard models. 

The illustration shows a 4in bore 
valve, type VG4T2, fitted with a power 
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which is split for locking. The element 
is wire-wound. Weight is less than 
10 gm without the mounting nuts and 
the operating torque less than 6 oz-in 
Minimum endstop torque is 3 Ib-in and 
minimum terminal strength is 4 1b pul! 
Miniature Electronic Components Limited, 
The Lye, St. John’s, Woking, Surrey. 





An accuracy within 1 per cent of full 
scale can be obtained over the range, 
which in the standard instrument is from 
0 to 120°F. The thermometer is 
weatherproof and weighs 14 1b. British 
Retotherm Company Limited, Merton 
Abbey, London, SW19. 





actuator. The latter is arranged for 
remote electric control and will produce 
a torque of 25 lb-ft for an airline pressure 
of 60 1b per sq. in. The valve flanges 
have standard drillings for connecting 
into pipelines. Vacuum Research (Cam- 
bridge) Limited, Quayside, Bridge Stree! 
Cambridge. 





New Plant and Equipment 


EARTH FAULT 
RELAY 


Time Delay 


Recertry introduced, the CMU is a 
sensitive polarised relay for earth 
fault protection. 

The instrument is designed to operate 
at very low earth fault currents and incor- 
porates an adjustable time delay to 
ensure that the circuit breaker is not 
tripped until the main earth fault protec- 
tion has had time to disconnect the 
faulty section. The relay is protected 
against high fault currents by a saturable 
current transformer. 

The measuring element is a sensitive 
polarised relay supplied with rectified 
current, derived from the main current 
transformers. The minimum setting is 
for 0-1A. Hand and self resetting ver- 
sions are available. The burden is only 
0-005 VA at pickup, so the effective 
primary setting is almost equal to the 
actual relay setting. Maximum thermal 
rating is for 200A for 24 sec. The 
timer gives delays from 2 to 10 sec on 
pickup with instantaneous drop off. 

The unit is contained in a single pole 
draw-out case. Indication of operation 


SCREW 
COMPRESSOR 


30 Ib per sq. in Delivery 


AV stnies of screw type air compressors 
is now being made in this country 

under licence. Details of the construc- 

tion are given on p. 739 under Design. 

These are positive displacement 
machines giving a pressure ratio of 2 to 1 
and therefore capable of working at 
higher pressures than a single stage 
Root’s machine. The model illustrated 
is the type 220 which has a delivery of 
450 cu. ft per minute at 30 Ib per sq. in 
for an input horse power of 60. The 
delivered air is free from oil. 

The two rotors are unlike, the male 
having four lobes and the female having 
six gullies. This arrangement gives the 
two equal strengths in bending. The 
drive is to the male and the female is 
linked to it by timing gears. There is 
no contact between the rotors, or between 
the rotors and the casing. Air enters 
the inlet port and fills the space between 
one lobe and gulicy as it is exposed. 
Continued rotation “unwraps” the 
screws and exposes more entry space 
until the port is cut off by the arrival of 


TERMINAL 
BLOCK 


Clip-In Construction 


"TeeMina blocks are available that clip 
intO a mounting rail making up 
complete assemblies. 

The blocks are being made in several 
sizes for continuous current ratings of 
25, 40, 60, 80, and 100 A. The terminal 
body is made of melamine plastic which 
has very good electrical characteristics. 
The metal mounting rail is made in 6 ft 
lengths and can be fixed either vertically 
or horizontally direct to framework or 
back plate using countersunk screws. 
Alternatively it can be mounted on 
angled fixing brackets. 

The blocks hook under the lower edge 
of the rail and are held under the higher 
edge by a spring clip that is compressed 
during insertion. The slip is captive in 
the body. Where the assembly is likely 
to encounter severe vibration a locking 
pin can be inserted along the blocks 
behind the sping clip so that the latter 
cannot be compressed by accident. End 
clamps and covers are available to com- 
plete assemblies. 

A solid contact bar, grooved to give 


is by a flag on the timer in the self reset 
type, and by a flag on an auxiliary unit 
which is operated by the timer in the 
hand reset version. The auxiliary unit 
contacts are arranged for blocking 
auto-reclose circuits. English Electric 
Company Limited, Marconi House, 
Strand, London, WC2. 


the next lobe and gulley. The trapped 
air is then carried round the circumfer- 
ence until the lobes and gullies again 
mesh when it is compressed to the outlet 
port. The position of the outlet port 
thus determines the pressure ratio obtain- 
able in the machine. 

The outputs quoted are for a speed of 
approximately 18,000 r.p.m. normally 
obtained by a step-up gearing from an 
electric motor. The bearings are pres- 
sure lubricated with seals to prevent any 
oil entering the air space. The tempera- 
ture of the air at outlet is 200°C. Sir 
George Godfrey and Partners Limited, 
Hampton Road West, Hanworth, Middle- 
Sex. 
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improved contact, extends across both 
leads and is held against them by two 
screws. To allow for parallel circuits, 
a paralleling strip is made in 25 pole 
lengths and there are breakout sections 
in the blocks to allow for its insertion. 
An earthing clip with terminal fits on 
the rail and there are warning and 
identity labels of white card with coloured 
transparent covers. Oberterm Electrical 
Company Limited, 80 New Bond Street, 
London, W1. 
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TRACTOR 
SHOVEL 


2} cu. yd Bucket 


TT Nelson four wheel drive tractor 
shovels are now available in this 
country. 

The model illustrated is the 200D, 
powered by a 105 h.p. diesel engine. It 
has a 2} cu. yd bucket with a rated lift- 
ing capacity of 13,0001b. The bucket 
has a 40° crowd angle and a discharge 
angle at maximum height of 50°. Maxi- 
mum clear discharge height is 9 ft 6 in 
with a forward reach of 2 ft 2 in. 

Power is transmitted to the axles by 
an Allison Torqmatic drive consisting of 
a torque converter, planetary transmis- 
sion and transfer gears. All clutches 
are hydraulically operated. There are 
three forward and three reverse speeds 
from 3:5 to 27 m.p.h. There is also a 
rear axle disconnect for road travel. 
On the axles are hypoid differentials with 
planetary final drives in the wheel hubs. 
Steering is. power assisted. Working 
brakes on all four wheels are hydraulic- 
ally operated and vacuum boosted; a 
mechanical brake operates on the for- 
ward transmission shaft. 


AIR 
CONDITIONER 


Floor Mounting 


PACKAGED unit for room air condi- 
tioning is the latest addition to the 
Temkon range. 

The Whispair is claimed to be very 
quiet in operation and to cost about half 
the price of a central station of the same 
capacity. Another advantage is that it 
allows the occupants of the room to 
adjust the conditions to their own choice. 
It is a self contained unit measuring 30 in 
high, 33 in wide, and 10in deep, thus 
having a slimline style. Twin circulating 
fans and efficient sound insulation ac- 
count for the silent operation. 

Simplicity of control and ease of main- 
tenance are two features claimed. A 
single thermostat controls the room 
temperature and the entire front panel 
can be unclipped. 

Four-way adjustable grilles in the 
front give even distribution and the unit 
is fitted with a 2 kW heater, also thermo- 
statically controlled. The hermetically 
sealed refrigeration unit has a nominal 
capacity of 1 ton (12,000 Btu per hour) 
at maximum tropical conditions. A 


ROUGHNESS 
TESTER 


All Types 


N improved version of the Diavite 
Microtester for surface finish incor- 
porates push button selection for mea- 
suring centre line average; maximum 
height of profile from mean centre line; 
and maximum depth of scratches, peak 
to valley. 

The ability to determine the last named 
is of special value when ascertaining the 
surface damage of a work piece. For 
example in transistor manufacture, if 
the depth of damage is known, the 
amount of etching to remove it can be 
predicted thereby reducing times in the 
production process. 

The instrument covers the range from 
0 to 300 micro-inches with three avail- 
able “ cut-off ” lengths (waviness limited) 
of 0-003 in, 0-010 in and 0-030in. The 
roughness reading of all the three differ- 
ent types is shown on the meter. 

Various types of tracer head are avail- 
able for measuring flat surfaces, bores, 
tooth flanks, ball races, etc. The stan- 
dard instrument is fitted with a stylus 
head. having a stroke length of 4mm. 


Hydraulic power is provided by a gear 
pump driven from the transmission, with 
an output of 48 g.p.m. The control 
valve is the two spool type with built-in 
adjustable relief valve. All rams are 
double acting. Special claims are made 
for the accessibility and operator com- 
fort. The cab has all round visibility 
and the controls are conveniently 
grouped to avoid fatigue. Merton Engi- 
neering Company Limited, Faggs Road, 
Feltham, Middlesex. 


nylon filter is included to remove dust 
particles which can be lifted out of the 
top for cleaning. Airflow in the indoor 
coil is 360 cu. ft per min and humidity 
removal is 5 pints per hour maximum. 
Air or water cooled models are available. 
Temperature Limited, Burlington Road, 
London, SW6. 


A special model can be supplied provid- 
ing three alternative stroke lengths 
between 1 and 2mm. A pen recorder 
for making permanent records of the 
surface measured is also obtainable for 
fitting to the tester. Payne Products 
International Limited, Lawrence Estate, 
Green Lane, Hounslow, Middlesex. 
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Esoteric Art 


Finesse in tendering is essen- 
tial when competing for the 
supply of entire factories 
under package deal contracts. 
The experience of nuclear 
firms in this context can be 
applied to other fields of engi- 
neering with advantage. 


POST-WAR phenomenon in_ engineering 

contracts is the emergence of the “ package 
deal,”’ in which a single contractor or consortium 
of contractors is selected to supply and erect an 
entire plant, complete to the last coathanger and 
light bulb. Package deals give the purchaser two 
important advantages: only a single contract 
has to be negotiated; and the onus of coordina- 
tion between a multitude of subcontractors falls 
on the supplier without the purchaser relinquish- 
ing control over the design, fabrication or 
erection of the plant. 

Package deals are especially suitable where the 
plant involved is designed for a specialised or 
novel process, and is to be erected in a country 
where the home industry is not in a position to 
supply the greater part of the components. 
Russia and India have been important customers 
of British industry in the past, with package 
deals for steel mills and tyre factories. More 
such contracts can be expected as underdeveloped 
countries attempt to catch up with the rest of the 
world by buying the most modern manufacturing 
facilities available without waiting for the local 
supply industry to grow up. 

From the importer’s point of view a further 
advantage of the package deal is that a firm 
price for the entire plant is obtained from the 
tenders before the purchaser has committed 
himself to buy. In normal contracting the final 
cost emerges only as equipment and components 
are bought, and may exceed the original estimates 
by a wide margin. The firm price quoted in a 
tender for a package deal enables the purchaser— 
often a government—to budget accordingly or to 
withdraw (depending on whether the price is 
suitable) without having spent a single penny. 
For this reason alone the package deal’s popu- 
larity should increase in the future. 


FINESSE 


It has become the habit to call for world-wide 
tenders in connection with these important 
contracts, so that competition is keen and finesse 
in tendering becomes important. The greatest 
experience in the art of tendering for package 
deals has been accumulated by the United 
Kingdom nuclear groups, who tender on the 
average for two contracts a year. 

The conditions of tendering for nuclear and 
manufacturing plant package contracts are very 
similar. In both cases the tendering firms tend 
to be “ consortia ’’ rather than individual firms, 
where a consortium can be defined as an associa- 
tion of complementary firms for the purpose of 
tendering for a package deal. Short of poaching 
on their commercial officers, the best way to 
learn from the nuclear consortia is to study their 
methods of tendering. 


THREE AIMS 


Tenders are multipurpose documents with the 
ostensible aim of describing and defining the 
plant offered to the customer. But going far 
beyond mere description, the true aim of a 
tender is to sell the product in the face of keen 
competition. 

A further important purpose of the tender 
document is contained in the quotable paradox 
of contracting that the customer never buys the 
plant proffered: the tender is only a concrete 
basis for subsequent negotiations. 

The three purposes—definition, selling, and 
basis for negotiation—circumscribe the amount 


of Tendering 


By B.G. Bodroghy, D.I.C., B.A.Sc. 


of engineering detail that has to be incorporated 
in the document. The early export tenders for 
nuclear plant were mainly descriptive, and their 
make-up was based on the assumption that the 
customer would not possess the necessary tech- 
nical knowledge to appreciate the finer points of 
engineering incorporated in the design. 

Today it must be assumed that the customer has 
technical knowledge and skill equal to that of 
the bidder unless there is good reason to believe 
that the process involved in the contract is a 
recent development, knowledge of which is 
confined to a very few. 

If full knowledge is assumed on the side of the 
purchaser, it is desirable to disclose every con- 
ceivable detail of the design in order to convince 
the customer of the supplier’s competence and 
engineering skill. But if knowledge of the 
process is believed to be confined to a small 
circle from which the customer himself is 
excluded, then the tender must become a master- 
piece of concealment. The aim then is to 
dazzle the customer with the supplier’s skill 
without disclosing any of the information that 
forms the basis of the firm’s technical superiority. 
Commercial security becomes the cardinal con- 
sideration: if full details are given in the tender, 
a customer may decide to build the plant himself, 
or commercial security may be broken through an 
accident. 

A recent, although not very serious, breach of 
commercial security occurred in connection with 
a major project of a large public body. Owing 
to a clerical error, the reviewing authority’s 
criticisms of two tenders were mailed to the 
wrong addresses. It is believed that in the 
short time that the rival firm’s documents 
remained in their possession, the consortia 
learned more from the other firm’s mistakes than 
they ever did from their own. Such accidents 
can, and do happen even with customers of the 
highest integrity, and the tendering firm must 
decide how much of its technical secrets it can 
afford to risk. 

Where concealment is important, a neat 
method of avoiding disclosure of too much 
information is to point to previous contracts as 
proof of competence—where available. Nothing 
will generate more confidence than demonstration 
of a working prototype, a technique the American 
nuclear firms have used to advantage on many 
occasions. 


SALESMANSHIP 


A tender must attempt to sell to several levels 
of management in the purchaser’s organisation, 
with technical knowledge varying from dilet- 
tantism to expertise. Appropriate sections of 
the tender are toned and aimed accordingly. 

The Covering Letter, forming the first pages 
of the document, is directed at the highest levels 
of management. The lettet’s aim is to assure 
the customer that the tendering firm is com- 
petent and qualified to carry out its tasks by 
referring to the size, experience and staff of the 
organisation. Regarding the proposed plant, 
the covering letter need only stress certain 
important, but to the layman intelligible, 
features such as an unusually high product 
recovery, or efficient utilisation of materials and 
energy. It is good practice to include at this 
stage any reservations or deviations from the 
inquiry specifications, and the guarantee. 

Progressing down the ladder of management, 
the next line of resistance to be breached is at 
the chief engineer level. The section devoted to 
this purpose is called the Description, in which 
the outstanding engineering features of the plant 
and its components are stressed section by 
section. It is aimed at a reader who is an 
engineer, but who may be a specialist in only a 
single aspect of the design, or someone who has 


| 








Concept: 
Bridge + Railway 











Pier | 
tac aaait SS 
Finished 
Design 











Bridge Type 
Frozen | 
|tse26 a) aed 


Fig. 1 Seldom is there time to optimise a complete 
design; usually the design must be frozen in stages. 





ceased to be a specialist in anything except 
administration. The Description is therefore 
technical and carefully reasoned, but without 
being scientific or using mathematics as a mode 
of communication. It is preferable to supply the 
Description in a separate volume from other 
sections of the tender to permit weekend reading. 
Expert panels will evaluate the detail design 
in a tender of any complexity and the bulk of 
a tender, sometimes called the Programme, is 
written for the use of these panels. It is the 
costliest part to prepare and shows the greatest 
variation when presented to customers with 
different technical knowledge or integrity. 


COMPLETENESS AND COMPARISON 


In layout the Programme must follow closely 
the order of presentation and section numbering 
adopted in the customer’s inquiry specification 
in order to facilitate checking for completeness 
and comparison with competing tenders. It is 
written by specialists for specialists, and makes 
full use of mathematical language. As the 
various panels will be studied simultaneously, it 
is again desirable to have different sections 
bound in separate volumes. 

“ Soft sell’ is an advertising term referring to 
a subtle technique in which a customer's sales 
resistance is overcome by indirect means. 
A spectacular bit of “ soft sell’ is used by the 
nuclear consortia in the form of scientific reports 
—called Supporting Reports—appended to the 
tender. The reports are prepared by the com- 
pany’s research staff and may take up as much 
space as the rest of the tender. Some are 
essential to the full understanding of certain 
features of the proposed plant, but quite often 
a report is simply included to emphasise the 
scope and success of the bidder’s research efforts 
in order to add prestige to the tender. The 
supporting reports form the most technical! 
final link of the tender, completing a logical 
—_ that started with the non-technical covering 

etter. 
_ Receipt of the customer’s inquiry specifica- 
tion and delivery of the finished tender define 
the tendering period. The hectic time between 
these dates may last anywhere up to 18 months 
and may see the expenditure of a quarter of a 
m.llion pounds in wages, reproduction charges, 
licence fees and compute: rental. If the dead- 
line for the delivery of the tender is missed by . 
as much as an hour, the chances of success 
suddenly become nil and the investment is 
automatically lost. To avoid such a calamity, 
the tendering period must be carefully planned, 
—— with presentation and woking back- 
war 


PRIVATE PRINTING PLANT 


Since so much is at stake, a firm cannot 
afford to risk a last-minute delay through a 
printer’s strike or a breakdown in the equipment 
or communication. Hence a privately owned 
printing plant located nea: the design office is 
considered essential to successful tendering. 
The plant must be capable of printing about 
600 pages per day—a hundred sheets of each 
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page—during the peak period, and will thus be 
an ee ne ae be ee the oan 

possession of a printing plant permits 
last-minute to be made in design, 
allows for the inevitable delays in copy pre- 
paration by working unscheduled overtime, and 
improves the commercial security of the organ- 


isation. 

Knowing the peak capacity of the printing 
, the allowance for printing and binding 
be subtracted from the available preparation 
. Key dates for freezing certain aspects of 

design must then be selected. __ 
Design is an inherently reiterative process. 
t is impossible to design a bridge until its self- 
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Fig. 2. Any optimisation curve can be made to 
appear flat by selecting suitable scales; the trick is 
to reach that scale in a few reiterations. 


weight is known; hence to make a start the weight 
must be assumed and the assumption checked and 
corrected. But a factory or power plant is far 
more complicated, and its design requires an 
elaborate process of optimisation if it is to be 
competitive. The example of the bridge can be 
extended slightly to illustrate the point. 

Supposing the task is to tender for a complete 
transportation system involving a bridge and the 
trains passing over it. The concept is thus a 
locomotive, giving a system of moving loads 
passing over a bridge. In order to permit 
completion of the necessary reiterations on the 
bridge within a specified time, the locomotive 
wheel-loads must be “ frozen” well before the 
locomotive is fully optimised. Further optimisa- 
tion of the locomotive’s details is possible only 
provided the wheel-loading remains unchanged. 
The selection of “frozen’’ dates for wheel 
loading, traction, and bridge type are illustrated 
arbitrarily in Fig. 1. 


OPTIMISATION AND FROZEN DATES 


There is always a chance that the design will 
not be completely optimised as a result of using 
frozen dates, but with a little experience the 
Joss need only be small. Every point of diver- 
gence in a design introduces new elements of 
optimisation. Short of working out a computer 
code to encompass every variable, it is quite 
impossible to test the effect of small changes in 
every variable on the performance of the whole 
plant. 

Fortunately any performance curve can be 
made to look flat as illustrated in Fig. 2 by select- 
ing suitable scales. Experience should enable the 
designer to select by guesswork a point within the 
middie set of coordinates shown in the figure, 
and a very few reiterations should bring the 
design into the top set. From then on it does not 
really matter whether the design point is at the 
curve’s maximum or not, the effect on overall 
performance will be slight. Thus practice in the 
preparation of tenders is essential to success: 
the time limitation does not permit corrections. 

For any plant involving heavy concentrated 
loads the freezing of these loads is one of the most 
important key dates. Where the Inquiry Specifi- 
cation demands the submission of detailed bills 
of quantities, the freezing of the entire civil 
engineering design becomes another important 
date. The dates by which subcontractors’ 
tenders for certain plant components must be 
received can then be selected to fit in with the 


schedule. As subcontracted items usually in- 
volve standard products, the time allowed for 
tender preparation need only be 6 weeks. For 
non-standard items about 10 weeks have to be 
allowed. But some consortia, with accumulated 
experience in tendering for similar plant, avoid 
the expense of calling for subcontractors’ tenders 
and base their design on previous experience. 
Both time and money are saved, and the proba- 
bility that the estimates may be wrong Is small. 
Fig. 3 illustrates the tendering period for a 
typical large firm. It is assumed that the firm’s 
research effort is carried on continuously, but its 
effect on the current tender is cut off gradually 
as the various frozen dates are reached. For 
simplicity’s sake it is also assumed that supporting 
reports are only prepared when direct support 
of the tender is completed, although under normal 
conditions a number of these will have peen 
completed a long time before tendering starts. 


EDITORIAL PRACTICE 


‘Lo avoid congestion at any level of tender 
preparation it is essential to ensure a continuous 
flow of copy through a well-spread period of time. 
The most obvious bottlenecks are editing and 
printing, the one limited by the capacity of a 
few men to read with attention a large amount 
of writing, the other by the availability of 
machines. 

From the point of view of presentation it 
would be desirable to have the whole tender 
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ensuring completeness. It is convenient to 
assign fully in the Index the department, the 
author, and the editor responsible for each sub- 
subsection, the estimated number of pages 
required and the date of completion for each 
phase of the work. The Index thus becomes a 
master document used for the estimating of 
manpower, overtime, and the cost of tender 
preparation. 


PRICING AND ANALYSIS 


Concurrently with the preparation of the 
tender’s descriptive and scientific sections, work 
directed at estimating the bid-price must be in 
progress. If the customer has very definite 
ideas of what components he will want incor- 
porated in the plant, the basic document for 
pricing will be supplied with the inquiry in the 
form of an inventory called Schedules. But 
whether an inventory is provided by the customer 
or not, the bidder prepares a much more detailed 
Schedule Index for his own use listing every 
nut and bolt that will be supplied with the plant. 
A rational system of part numbering is used to 
correspond to sections of the Description and 
the Inquiry Specification. 

The supply engineer of each section of the 
contract department is responsible for filling in 
the prices of plant components. The process 
of estimating is then begun, which is similar to 
that used in any other contract work, compli- 
cated only by the complexity of the plant. 
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edited—if not written—by a single person. But 
since a tender may consist of 6,000 pages of 
foolscap, and preparation time is limited the 
number of authors may reach a hundred and 
editing is done by a panel. To ensure uniformity 
of presentation and style, a manual of editorial 
practice is prepared in advance and its rules 
enforced. The manual is circulated to all 
authors, who must refer to it for guidance in 
style, the use of abbreviations, titling, pagination 
and the use of paragraphs. 

Essential qualifications of an editor are 
(besides an appreciation of good technical 
writing) a disinterestedness in the passing of 
manuscripts and an appreciation of the tech- 
nical problems involved. Disinterestedness rules 
out the department heads from editing the 
sections prepared by their own staff, although 
they must still be responsible for technical 
accuracy, consistency and compatibility with 
other sections of the tender. 

As the editorial staff will be preparing dozens 
of sections simultaneously, with frequent cross 
references to sections and drawings still under 
preparation, a simple system of pagination 
becomes impossible. A detailed index has to 
be prepared in advance that will list in logical 
sequence each section, subsection, sub-subsection, 
drawing and graph that will be incorporated in 
the tender. A consistent system of paragraph 
numbering is then employed to permit advanced 
cross-referencing. The Index and Drawing 
Index are the first documents prepared in 
connection with the tender, and previous 
experience in tendering becomes invaluable in 


From the Estimate Makeup, a Summary and an 
Analysis are produced, the former for piesenta- 
tion for the approval of the board of directors, 
the latter for checking any discrepancies in the 
tender. Significant deviations in the cost of 
various sections from previous contracts are 
tracked down to see if the cause is an error or 
a change in the design. 


CHASING COPY 


Keeping to schedule is the most critical 
problem in the preparation of a tender. The 
available time is always too short and engineers 
are never quite satisfied with their work as 
incorporated in the tender. But since so much 
is at stake, and some post-tender changes in the 
design are almost inevitable, a great deal of 
ruthlessness is essential in enforcing the tendering 
schedule. 

The contract department uses a team of 
“copy chasers” who, equipped with a card 
index file for every sub-subsection of the tender, 
follow the movement of copy from author to 
typist to editor; back to the author and on 
through the various stages of printing and 
correcting to the point where the tender is bound 
and shipped. Coloured riders on the index 
cards indicate the amount of copy resting with 
any one department. A dense cloud of riders 
will show that in. spite of precautions there is 
congestion. If the congestion occurs before one 
of the traditional bottlenecks, appropriate steps 
can be taken to increase the staff or allot mote 
overtime, foi the tender must leave the office 
on schedule or else the effort is lost. 
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Mass Spectrometry 


peer analysis of uranium and other elements 

has to be carried out with great accuracy, 
since precise measurement of composition, as in 
determining enrichment factor, is of profound 
economic importance. 


Determining Isotopic Composition 

Several techniques are available for deter- 
mining the isotopic composition of uranium 
including optical spectrometry; gamma spectro- 
metry; mass spectrometry; fission counting; 
neutron activation; neutron absorption and zero 
power reactors. Although these methods offer 
individual advantages, they have one common 
disadvantage—that of requiring specialised and 
expensive equipment. Of all the approaches 
listed, the mass spectrometer has proved to be 
most valuable because of its accuracy. It is the 
only instrument available that will analyse 
uranium over the full range of isotopic compo- 
sitions, from depleted to fully enriched in the 
uranium 235 isotope, to within 0-10 per cent. 
Mass Spectrometry for Uranium Isotope Measure- 
ments, by C. D. Tabor, has been published by 
the International Atomic Energy Agency and 
reviews developments in this field. 


Analysis by Spectrometer 

In the mass spectrometer, ions are formed by 
bombarding gaseous molecules with electrons 
or by thermal evaporation of ions from solid 
samples deposited on the filament in the ion 
source. The ions are accelerated by permitting 
them to traverse an electrostatic field over a 
range from several hundreds to several thousands 
of volts, depending on the design of the instru- 
ment. Next the ions are separated in a magnetic 
field where they traverse circular paths having 
radii proportional to the mass-to-charge ratio. 
Analysis is accomplished by placing collector 
targets in suitable positions to intercept the 
separated ion beams, thereby producing electrical 
charges on the targets. The charges create 
small electrical currents’ which are amplified 
and recorded. 


Two Basic Forms 


Mass spectrometers used for uranium isotopic 
abundance measurements are based on two 
concepts: 

(1) Instruments using an electron bombard- 
ment ion source; these are most suitable for the 
analysis of gaseous samples. 

(2) Instruments using a thermal ion source, 
which are more applicable for solid sample 
analysis, and for very small samples. 

The second method is used when the samples 
are more readily convertible to a uranium oxide 
than to the hexafluoride, and particularly in 
analyses involving the use of isotopic dilution 
techniques. 


Focusing and Ion Velocity 


A further division is also possible into single 
or double focusing, but for the analysis of 
uranium the former is usually satisfactory. Since 
the spectrometers using first order directional 
focusing are sensitive to ion momentum rather 
than to ion mass, the ions introduced into the 
mass analyser must be essentially monoenergetic 
for the analyser to differentiate between those of 
different mass. Thus the ion source must be 
designed to produce and accelerate mono- 
energetic ions. The angle of deflection may be 
any value up to 180°. The choice involves a 
compromise between the longer ion trajectory 
for small angles and the heavier magnets required 
for the large deflection angles. Fig. | shows 
an instrument with a deflection of 60°: in the 
case of the 180° instrument the radius of curva- 
ture will include a complete semicircle. 


Performance Characteristics 


Two main factors govern the performance of 


the spectrometer; the sensitivity and the resolu- 
tion: 

(1) The sensitivity is affected by the efficiency 
of the ion formation process and the ion optics 
in the source. Thus the sensitivity may be 
influenced by the size of the collimating slits 
and the magnetic field refocusing properties. 

(2) Resolution is the ability to separate ions 
of adjacent masses and is affected by the degree 
of collimation achieved in the source, the refocus- 
ing action of the magnetic source, and the 
instrument geometry. 


Essential Components 

Mass spectrometers to be used for isotopic 
abundance measurements must include the 
following: (1) a suitable introduction system 
into the ion source; (2) an ion source able to 
produce a steady and adequate source of approxi- 
mately monoenergetic ions and to accelerate 
these ions into the magnetic field; (3) a magnetic- 


Atomic Review 
Memory Effect 


A disadvantage of the electron bombardment 
method is that the uranium hexafluoride reacts 
with the exposed surfaces. This produces a 
memory effect with the result that the analysis 
of a particular sample tends to be biased in the 
direction of the isotope composition of the last 
sample, which can greatly affect and limit the 
precision of the instrument. Development has 
progressed in reducing the memory effect by the 
suitable preparation of the uranium hexafluoride ; 
it is also necessary to produce a very pure sample. 
The thermal emission ion source mass spectro- 
meter is not as susceptible to the memory prob- 
lem and it is possible to pay more attention to 
the analytical procedures of sensitivity and 
accuracy. 


Peak Recording 

The comparison with standards is more gener- 
ally used with the electron bombardment instru- 
ment. Fig, 2 shows the scan of isotope peaks. 
Prior to the recording of the peaks the total ion 
current for several uranium isotopes is adjusted 
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Fig. 2 Scanning of isotopic ion peaks. In the 
uranium hexafluoride gas samples, the positively 
charged UF,* ions are the most predominant. 


field mass analyser with a performance stability 
consistent with the resolution requirements; 
and (4) an ion detection system for the electron 
bombardment instrument to measure ion currents 
of approximately 10-" A to within 0-01 per cent. 


Preparation for Analysis 

It is often necessary to alter the uranium into 
a form suitable for the instrument into which 
it is to be introduced. Several methods are 
possible for the conversion to uranium hexa- 
fluoride, which is used in electron bombardment 
instruments, as indicated in the USAEC report 
prepared by Goodyear Atomic Corporation, 
Works Laboratory Instruments, GAT-115/Rev.1 
(1957), Vol. 1. Similarly for the thermal ion 
source instruments, some preliminary treatment 
may be required before insertion into the instru- 
ment. The United States National Bureau of 
Standards has established a set of uranium isotope 
standards and this has necessitated very careful 
analyses at varying concentrations of the uranium 
235 isotope. Hexafluoride blending and oxide 
blending are two methods used to prepare stan- 
dard materiais at other concentrations if two sets 
of base materials of widely different isotopic 
concentrations are available. 


to a suitable required intensity and allowed to 
stabilise. The recording of the peaks is 
achieved by sweeping the accelerating voltage 
or magnetic field current in a way to obtain a 
scale of the ion beams. 





Notes and News 


New Cobalt 60 Price Schedule 


The United States Atomic Energy Commission 
has revised its prices for cobalt 60 and established 
a new schedule of discounts for large quantity 
purchases. The aim is to encourage the use of 
ionising radiations as a major industrial and 
biological tool. A charge of $1 per curie for 
all material in quantities greater than 100,000 
curies has been set, and in this case no regard is 
paid to the specific activity The charges do not 
include source selection, handling or shipping 
charges. 


List price per Curie 
$2-00 
3-00 
4:00 


Specific Activity (curies per gram) 


I to 25 
26 to 40 
40 to 55° 


Discounts 


0 to 5,000 curies List price 
5,001 to 25,000 curies List price less 25 per cent 
25,001 to 100,000 curies List price less 50 per cent 
greater than 100,000 curies All material for 31-00 per 
curie 


* Specific activities greater than 55 curies per gram are out of 
the normal production range. 


End of the Road for NTP 


Design work on the Nuclear Test Plant which 
was to be built in the USAEC’s Army Reactor 
Experimental Area near Idaho Falls has ended. 
The decision was based on changes in the pro- 
gramme for the military requirements of field 
nuclear power plants. The NTP was to have 
used a water-cooled reactor system having good 
flexibility and extensive instrumentation to 
facilitate the full-scale testing of prototype 





Special Article 


page—during the peak period, and will thus be 
inefficiently utilised during the rest of the time. 
But possession of a printing plant permits 
last-minute changes to be made in design, 
allows for the inevitable delays in copy pre- 
paration by working unscheduled overtime, and 
improves the commercial security of the organ- 
isation. 

Knowing the peak capacity of the printing 
plant, the allowance for printing and binding 
can be subtracted from the available preparation 
time. Key dates for freezing certain aspects of 
the design must then be selected. 

Design is an inherently reiterative process. 
It is impossible to design a bridge until its self- 
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Fig. 2. Any optimisation curve can be made to 
appear flat by selecting suitable scales; the trick is 
to reach that scale in a few reiterations. 


weight is known; hence to make a start the weight 
must be assumed and the assumption checked and 
corrected. But a factory or power plant is far 
more complicated, and its design requires an 
elaborate process of optimisation if it is to be 
competitive. The example of the bridge can be 
extended slightly to illustrate the point. 
Supposing the task is to tender for a complete 
transportation system involving a bridge and the 
trains passing over it. The concept is thus a 
locomotive, giving a system of moving loads 
passing over a bridge. In order to permit 
completion of the necessary reiterations on the 
bridge within a specified time, the locomotive 
wheel-loads must be “frozen” well before the 
locomotive is fully optimised. Further optimisa- 
tion of the locomotive’s details is possible only 
provided the wheel-loading remains unchanged. 
The selection of “frozen’’ dates for wheel 
loading, traction, and bridge type are illustrated 


schedule. As subcontracted items usually in- 
volve standard products, the time allowed for 
tender preparation nced only be 6 weeks. For 
non-standard items about 10 weeks have to be 
allowed. But some consortia, with accumulated 
experience in tendering for similar plant, avoid 
the expense of calling for subcontractors’ tenders 
and base their design on previous experience. 
Both time and money are saved, and the proba- 
bility that the estimates may be wrong is small. 
Fig. 3 illustrates the tendering period for a 
typical large firm. It is assumed that the firm’s 
research effort is carried on continuously, but its 
effect on the current tender is cut off gradually 
as the various frozen dates are reached. For 
simplicity’s sake it is also assumed that supporting 
reports are only prepared when direct support 
of the tender is completed, although under normal 
conditions a number of these will have peen 
completed a long time before tendering starts. 


EDITORIAL PRACTICE 


‘10 avoid congestion at any level of tender 
preparation it is essential to ensure a continuous 
flow of copy through a well-spread period of time. 
The most obvious bottlenecks are editing and 
printing, the one limited by the capacity of a 
few men to read with attention a large amount 
of writing, the other by the availability of 
machines. 

From the point of view of presentation it 
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ensuring completeness. It is convenient to 
assign fully in the Index the department, the 
author, and the editor responsible for each sub- 
subsection, the estimated number of pages 
required and the date of completion for each 
phase of the work. The Index thus becomes a 
master document used for the estimating of 
manpower, overtime, and the cost of tender 
preparation. 


PRICING AND ANALYSIS 


Concurrently with the preparation of the 
tender’s descriptive and scientific sections, work 
directed at estimating the bid-price must be in 
progress. If the customer has very definite 
ideas of what components he will want incor- 
porated in the plant, the basic document for 
pricing will be supplied with the inquiry in the 
form of an inventory called Schedules. But 
whether an inventory is provided by the customer 
or not, the bidder prepares a much more detailed 
Schedule Index for his own use listing every 
nut and bolt that will be supplied with the plant. 
A rational system of part numbering is used to 
correspond to sections of the Description and 
the Inquiry Specification. 

The supply engineer of each section of the 
contract department is responsible for filling in 
the prices of plant components. The process 
of estimating is then begun, which is similar to 
that used in any other contract work, compli- 


would be desirable to have the whole tender cated only by the complexity of the plant. 
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edited—if not written—by a single person. But 


From the Estimate Makeup, a Summary and an 


arbitrarily in Fig. 1. a a tender may consist of 6,000 pages of Analysis are produced, the former for piesenta- 

oolscap, and preparation time is limited the tion for the approval of the board of directors, 

OPTIMISATION AND FROZEN DATES number of authors may reach a hundred and the latter for checking any discrepancies in the 

There is always a chance that the design will editing is done by a panel. Toensure uniformity tender. Significant deviations in the cost of 

not be completely optimised as a result of using of presentation and style, a manual of editorial various sections from previous contracts are 

frozen dates, but with a little experience the practice is prepared in advance and its rules tracked down to see if the cause is an error or 
joss need only be small. Every point of diver- enforced. The manual is circulated to all a change in the design. 


gence in a design introduces new elements of authors, who must refer to it for guidance in 
optimisation. Short of working out a computer _ style, the use of abbreviations, titling, pagination CHASING COPY 
code to encompass every variable, it is quite and the use of paragraphs. Keeping to schedule is the most critical 


impossible to test the effect of small changes in Essential qualifications of an editor are problem in the preparation of a tender. The 
every variable on the performance of the whole (besides an appreciation of good technical available time is always too short and engineers 
plant. writing) a disinterestedness in the passing of are never quite satisfied with their work as 

Fortunately any performance curve can be manuscripts and an appreciation of the tech- incorporated in the tender. But since so much i 
made to look fiat as illustrated in Fig. 2 by select- nical problems involved. Disinterestedness rules is at stake, and some post-tender changes in the 4 
ing suitable scales. Experienceshouldenablethe out the department heads from editing the design are almost inevitable, a great deal of 


designer to select by guesswork a point within the sections prepared by their own staff, although _ ruthlessness is essential in enforcing the tendering Be 
middle set of coordinates shown in the figure, they must still be responsible for technical schedule. 4 
and a very few reiterations should bring the accuracy, consistency and compatibility with The contract department uses a team of 
design into the top set. From then onit doesnot other sections of the tender. “copy chasers ’’ who, equipped with a card 


really matter whether the design point is at the As the editorial staff will be preparing dozens _ index file for every sub-subsection of the tender, 
curve’s maximum or not, the effect on overall of sections simultaneously, with frequent cross follow the movement of copy from author to : 
performance will be slight. Thus practice inthe references to sections and drawings still under typist to editor; back to the author and on 4 
aration of tenders is essential to success: preparation, a simple system of pagination through the various stages of printing and 4 
the time limitation does not permit corrections. becomes impossible. A detailed index has to correcting to the point where the tender is bound a 
For any plant involving heavy concentrated be prepared in advance that will list in logical and shipped. Coloured riders on the index 
loads the freezing of these loads is one of the most sequence each section, subsection, sub-subsection, cards indicate the amount of copy resting with : 
important key dates. Where the Inquiry Specifi- drawing and graph that will be incorporated in any one department. A dense cloud of riders a 
cation demands the submission of detailed bills the tender. A consistent system of paragraph will show that in- spite of precautions there is a 
of quantities, the freezing of the entire civil numbering is then employed to permit advanced congestion. If the congestion occurs before one F 
engineering design becomes another important cross-referencing. The Index and Drawing of the traditional bottlenecks, appropriate steps a 
date. The dates by which subcontractors’ Index are the first documents prepared in can be taken to increase the staff or allot more 
tenders for certain plant components must be connection with the tender, and previous overtime, fo. the tender must leave the office 
received can then be selected to fit in with the experience in tendering becomes invaluable in on schedule or else the effort is lost. 
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Mass Spectrometry 


[ooporee analysis of uranium and other elements 

has to be carried out with great accuracy, 
since precise measurement of composition, as in 
determining enrichment factor, is of profound 
economic importance. 


Determining Isotopic Composition 

Several techniques are available for deter- 
mining the isotopic composition of uranium 
including optical spectrometry; gamma spectro- 
metry; mass spectrometry; fission counting; 
neutron activation; neutron absorption and zero 
power reactors. Although these methods offer 
individual advantages, they have one common 
disadvantage—that of requiring specialised and 
expensive equipment. Of all the approaches 
listed, the mass spectrometer has proved to be 
most valuable because of its accuracy. It is the 
only instrument available that will analyse 
uranium over the full range of isotopic compo- 
sitions, from depleted to fully enriched in the 
uranium 235 isotope, to within 0-10 per cent. 
Mass Spectrometry for Uranium Isotope Measure- 
ments, by C. D. Tabor, has been published by 
the International Atomic Energy Agency and 
reviews developments in this field. 


Analysis by Spectrometer 

In the mass spectrometer, ions are formed by 
bombarding gaseous molecules with electrons 
or by thermal evaporation of ions from solid 
samples deposited on the filament in the ion 
source. The ions are accelerated by permitting 
them to traverse an electrostatic field over a 
range from several hundreds to several thousands 
of volts, depending on the design of the instru- 
ment. Next the ions are separated in a magnetic 
field where they traverse circular paths having 
radii proportional to the mass-to-charge ratio. 
Analysis is accomplished by placing collector 
targets in suitable positions to intercept the 
separated ion beams, thereby producing electrical 
charges on the targets. The charges create 
small electrical currents’ which are amplified 
and recorded. 


Two Basic Forms 


Mass spectrometers used for uranium isotopic 
abundance measurements are based on two 
concepts: 

(1) Instruments using an electron bombard- 
ment ion source; these are most suitable for the 
analysis of gaseous samples. 

(2) Instruments using a thermal ion source, 
which are more applicable for solid sample 
analysis, and for very small samples. 

The second method is used when the samples 
are more readily convertible to a uranium oxide 
than to the hexafluoride, and particularly in 
analyses involving the use of isotopic dilution 
techniques. 


Focusing and Ion Velocity 


A further division is also possible into single 
or double focusing, but for the analysis of 
uranium the former is usually satisfactory. Since 
the spectrometers using first order directional 
focusing are sensitive to ion momentum rather 
than to ion mass, the ions introduced into the 
mass analyser must be essentially monoenergetic 
for the analyser to differentiate between those of 
different mass. Thus the ion source must be 
designed to produce and accelerate mono- 
energetic ions. The angle of deflection may be 
any value up to 180°. The choice involves a 
compromise between the longer ion trajectory 
for small angles and the heavier magnets required 
for the large deflection angles. Fig. 1 shows 
an instrument with a deflection of 60°: in the 
case of the 180° instrument the radius of curva- 
ture will include a complete semicircle. 


Performance Characteristics 


Two main factors govern the performance of 


the spectrometer; the sensitivity and the resolu- 
tion: 

(1) The sensitivity is affected by the efficiency 
of the ion formation process and the ion optics 
in the source. Thus the sensitivity may be 
influenced by the size of the collimating slits 
and the magnetic field refocusing properties. 

(2) Resolution is the ability to separate ions 
of adjacent masses and is affected by the degree 
of collimation achieved in the source, the refocus- 
ing action of the magnetic source, and the 
instrument geometry. 


Essential Components 

Mass spectrometers to be used for isotopic 
abundance measurements must include the 
following: (1) a suitable introduction system 
into the ion source; (2) an ion source able to 
produce a steady and adequate source of approxi- 
mately monoenergetic ions and to accelerate 
these ions into the magnetic field; (3) a magnetic- 


Atomic Review 
Memory Effect 


A disadvantage of the electron bombardment 
method is that the uranium hexafluoride reacts 
with the exposed surfaces. This produces a 
memory effect with the result that the analysis 
of a particular sample tends to be biased in the 
direction of the isotope composition of the last 
sample, which can greatly affect and limit the 
precision of the instrument. Development has 
progressed in reducing the memory effect by the 
suitable preparation of the uranium hexafluoride ; 
it is also necessary to produce a very pure sample. 
The thermal emission ion source mass spectro- 
meter is not as susceptible to the memory prob- 
lem and it is possible to pay more attention to 
the analytical procedures of sensitivity and 
accuracy. 


Peak Recording 

The comparison with standards is more gener- 
ally used with the electron bombardment instru- 
ment. Fig. 2 shows the scan of isotope peaks. 
Prior to the recording of the peaks the total ion 
current for several uranium isotopes is adjusted 
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Fig. 2 Scanning of isotopic ion peaks. In the 
uranium hexafluoride gas samples, the positively 
charged UF,* ions are the most predominant. 


field mass analyser with a performance stability 
consistent with the resolution requirements; 
and (4) an ion detection system for the electron 
bombardment instrument to measure ion currents 
of approximately 10-"' A to within 0-01 per cent. 


Preparation for Analysis 

It is often necessary to alter the uranium into 
a form suitable for the instrument into which 
it is to be introduced. Several methods are 
possible for the conversion to uranium hexa- 
fluoride, which is used in electron bombardment 
instruments, as indicated in the USAEC report 
prepared by Goodyear Atomic Corporation, 
Works Laboratory Instruments, GAT-115/Rev.1 
(1957), Vol. 1. Similarly for the thermal ion 
source instruments, some preliminary treatment 
may be required before insertion into the instru- 
ment. The United States National Bureau of 
Standards has established a set of uranium isotope 
standards and this has necessitated very careful 
analyses at varying concentrations of the uranium 
235 isotope. Hexafluoride blending and oxide 
blending are two methods used to prepare stan- 
dard materials at other concentrations if two sets 
of base materials of widely different isotopic 
concentrations are available. 


to a suitable required intensity and allowed to 
stabilise. The recording of the peaks is 
achieved by sweeping the accelerating voltage 
or magnetic field current in a way to obtain a 
scale of the ion beams. 





Notes and News 


New Cobalt 60 Price Schedule 


The United States Atomic Energy Commission 
has revised its prices for cobalt 60 and established 
a new schedule of discounts for large quantity 
purchases. The aim is to encourage the use of 
ionising radiations as a major industrial and 
biological tool. A charge of $1 per curie for 
all material in quantities greater than 100,000 
curies has been set, and in this case no regard is 
paid to the specific activity The charges do not 
include source selection, handling or shipping 
charges. 


Specific Activity (curies per gram) List price per Curie 


Discounts 
0 to 5,000 curies 
$,001 to 25,000 curies 
25,001 to 100,000 curies 
greater than 100,000 curies 


curie 
* Specific activities greater than $5 curies 
the norma! production range. 


End of the Road for NTP 


Design work on the Nuclear Test Plant which 
was to be built in the USAEC’s Army Reactor 
Experimental Area near Idaho Falls has ended. 
The decision was based on changes in the pro- 
gramme for the military requirements of field 
— power plants. The NTP — to have 

a water-cooled reactor system having good 
flexibility and extensive inemnieniedion to 
facilitate the full-scale testing of prototype 





reactor cores and reactor control systems of 
Mirror Machine Gives High Ion Temperatures 

A higher temperature has been held for a 
longer period than before by confining heavy 
hydrogen plasma in a magnetic mirror machine 
at the University of California. A plasma condi- 
tion corresponding roughly to a temperature of 
35 million degrees Centigrade was obtained, and 
the confinement time increased to about one 
theusandth of a second. In previous experiments 
plasma had been contained for only millionths 
of a second. Of greatest significance was the 
achievement of high ion temperatures; in the 
past the energy input had largely been absorbed 
in heating the electrons, leaving the ions rela- 
tively cold. Also the number of neutrons 
emitted is reported to be in the region of 10,000. 
Dr. F. H. Coensgen described the experiments as 
an “ encouraging advance.” 


Vibrational Compaction 

A method of compacting nuclear fuel element 
powders has been devised by the USAEC’S 
Hanford plant operated by US General Electric. 
A 24kW amplifier and giant speaker system is 
used. Fuel element cladding tubes up to 8 ft 
in length are attached to the speaker or vibrator 
system which is driven by a large electromagnet 
delivering a thrust of nearly 5,000lb. As the 
nuclear fuel is poured into the tubes they are 
vibrated at frequencies ranging between 5 and 
5,000 cycles per second, thereby compacting the 
fuel to more than 90 per cent of its theoretical 
density in about three minutes. During the 
process accelerations of more than 100 ¢ have 


been applied to the tube without dimensional 
changes or other adverse effects, and fuel rods 
with walls as thin as 0-005 in have undergone 
vibrational compaction without damage. The 
process is hoped to make a substantial reduction 
in the cost of fuel element construction. 


Third Party Liability 

Signing of the OEEC convention on third- 
party liability in the field of nuclear energy by 
six countries (and it is hoped that more will 
follow) has done much to clarify the many 
uncertainties that existed. It covers in consider- 
able detail the transport of fissile material to and 
from an establishment and the position at which 
it changes ownership, and deals fully with the 
construction and operation of nuclear stations. 


Platonium-in-Air Monitor 


Among the advanced nucleonic instruments 
that the Atomic Weapons Research Establish- 
ment, Aldermaston, sent to the Fifth Inter- 
national Instruments and Measurements Con- 
ference in Stockholm was a plutonium-in-air 
alarm monitor (Fig. 4). This monitor gives rapid 
warning of the release of plutonium into the 
atmosphere by continuously sampling air at 
preset periods for plutonium alpha activity. 
The plutonium dust particles are impacted on to 
a zinc sulphide coated film that is measured 
continuously with an alpha scintillation counter. 
The impactor collects particles of about | micron, 
such as those of plutonium, more readily than it 
does smaller particles of radon or thoron decay 
products which are swept through. The instru- 
ment’s discrimination efficiency in favour of the 


larger particles is about 10 to 1. The sampling 


demountable ~ mayors 
assembly, film spools, actuator mechanism an 

safeguard mechanism. The UKAEA have 
published a booklet giving details of instru- 
ments shown in the exhibition and a list of the 
instruments shown in the commercial exhibition. 


Nuclear Energy Courses 
The European Nuclear Energy Agency of the 
OEEC have published an addendum and corri- 


unit incorporates ‘ic 


Fig. 3 The six heat exchangers in position at 
Latina Nuclear Power Station in Italy. 


Fig. 4 Plutonium-in-Air 
Monitor continuously 
measures air samples 
for a rise in plutonium 
reactivity. 


gendum which completes the Catalogue of Courses 
of Nuclear Energy in OEEC Countries for the 
year 1960-61 (published initially in June, 1960). 
The infoimation given includes the conditions 
for admission; the length of the course; and the 
principal apparatus used. 


Atomic Energy Appointments 


Senior appointments in their Development 
and Engineering Group have been announced 
by the United Kingdom Atomic Energy 
Authority. Mr. R. V. Moore, G.C., formerly 
director of reactor design, and Dr. H. Kron- 
berger, O.B.E., formerly director of research and 
development, have been appointed as deputy 
managing directors. Mr. P. T. Fletcher, C.B.E., 
will be deputy managing director, general 
management. Mr. Moore will be deputy manag- 
ing director, projects; and Dr. Kronberger will 
be deputy managing director, development. 
Mr. S. Fawcett, formerly deputy director, has 
succeeded Mr. Moore as director of reactor 
design. The Research and Development Direc- 
torate at Risley has been divided into two 
executive directorates. Dr. H. K. Hardy and 
Mr. F. W. Fenning have been appointed respec- 
tively as director of fuel element development and 
director of reactor technology. These appoint- 
ments took effect from 10 October, 1960. 


Neutron Cross Section Evaluation Centre 


The USAEC has established a Neutron 
Cross Section Evaluation Centre at the Brook- 
haven National Laboratory to provide a 
centralised source of information on neutron 
cross-section data needed by reactor engineers, 
designers and physicists. Information will be 
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available to the nuclear industry. Requests will 
be filed on a schedule of priority based on the 
general importance of the data required and the 
availability. The centre will assess cross-section 
measurements and make theoretical extra- 
polations of data. 


Accelerator Notes 


Accelerator for Australia: A tandem electro- 
static generator, built in the United States, is 
now being installed at the Australian National 
University, Canberra. It will have an energy of 
12 MeV and can accelerate particles ranging 
from hydrogen to oxygen. This unit is said to 
be more flexible than other types of accelerators, 
which are usually limited to accelerating only 
one or two types of particles. : 

...and South Africa? The South African 
mining industry has made an offer of £100,000 
towards the cost of a particle accelerator and 
ancillary buildings for the University of the 
Witwatersrand. The mining industry have also 
contributed £800,000 for the development of 
nuclear research in the Union. 

Romania Joins In: Romania has successfully 
tested her first particle accelerator: it isa 15 MeV 
betatron of her own design. 


Reactor Notes 


Medical Centre: An advanced 100kW Triga 
tank reactor is to be built at the Medical Centre 
Grounds in Bethesda, the facility being known 
as the Defense Atomic Support Agency Triga 
reactor. The reactor will be used as a source of 
neutron and gamma radiation and will be allowed 
to run at 1,000 kW for periods up to 10 minutes 
and high power pulses are also proposed. 

Advanced Test Reactor: Design of an Advanced 
Test Reactor has been authorised by the USAEC. 
The proposed project will operate at 250 kW 
at a pressure of 300lb per sq. in and a tem- 
perature of 130° F with a coolant flow of 30,000 
gallons per minute. 

Universities : Three more American Universities 
have been granted or are in the process of 
obtaining operation licences for research reactors. 
The University of Washington has recently 
constructed a 10kW light-water cooled and 
moderated reactor made by the AMF Atomic 
Division. The General Electric Company have 
installed and designed a 10 kW pool-type water 
moderated, reficcted and cooled reactor using 
highly enriched uranium at the University of Wis- 
consin. The University of California has installed 
a 10kW “ Educator”’ reactor made by American 
Machine and Foundry Company. The loading is 
33 kg of 90 per cent enriched uranium and it is 
possible to increase the power rating later if 
required. 

First Deliveries: The arrival of the uranium 
fuel has begun at Berkeley power station from 
the Springficld refinery. 

Germany's First: Work, which began on 
16 June, 1958, has now been completed on the 
15 MW(e) boiling-water reactor near Kahlen 
Main. It will be operating later this year, the 
main objective being experimental purposes. 
In a second phase of construction the power 
level will be stepped up to 30 MW(e) by applying 
forced circulation instead of natural convection, 
and installing a second turbogenerator set. The 
station was built by AEG. 

Pakistan: The Pakistan AEC is establishing 
an institute of nuclear science and technology 
at Islamalad, the new capital, with a swimming 
pool reactor. Two nuclear training centres are 
to be set in Lagorea and Dacca, four medical 
radioisotope centres at Karachi, Multan, Lahore 
and Dacca, and two agricultural radioisotope 
centres. 

Finland: Approval has been granted for the 
transfer of a 100 kW Triga reactor plus the fuel 
to Finland. The transfer will take place under a 
tripartite agreement between the United States, 
Finland and the Internatiunal Atomic Energy 
Agency. It is expected to be in operation next 
year and will be used at Finland’s Institute of 
Technology, near Helsinki, for training and 
research. 
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MEGHANICAL ENGINEERS 


Young mechanical engineers with imagination will 
enjoy the challenge of design and development work in 
1.C.1. Nobel Division. 
filled by men with degrees in mechanical engineering 
who are under thirty years of age. 


Some posts are vacant and will be 


For men of quality, prospects of rapid promotion are 
excellent, in an environment that encourages original 
effort. 


The vacancies are in the West of Scotland, on the 
Ayrshire Coast of the Firth of Clyde, an area that offers 
opportunities for golf, sailing and mountaineering. 

The Company operates a 5-day week, a Profit-Sharing 
Scheme and a Staff Pension Fund. 


Assistance towards house purchase is available for 
married men who will also receive a refund of reasonable 
removal and travel expenses. 


Brief personal details should accompany applications to 


The Staff Manager, 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Nobel Division, 
460 Sauchiehall Street, Glasgow, C.2 











PUBLIC APPOINTMENTS 


TECHNICAL WRITER 


required in the Sales Promotion and Development 
Branch of the NATIONAL COAL BOARD. The 
principal duties will be in the preparation of promo- 
tional booklets and literature related to the use of 
solid fuel.in industry and commerce. Applicants 
should have experience in the technical journalism 
of steam and combustion engineering, or practical 
ae in these subjects and the ability to write 
effectively on them. Appointment superannuable, 
salary depending on qualifications and experience 
within £1190-£1560.—Write for application form to 
STAFF DEPT. (X.2046B), N.C.B., HOBART 
HOUSE, LONDON, 8.W.1, before 2nd DECEM- 
BER, 1960. D 440 


WESTERN REGION 
of 
BRITISH RAILWAYS 


requires : 
ENGINEERING ASSISTANTS (capable 
of sw ising Drawing Office staff) experi- 
en in the design of reinforced concrete 
bridges and other structures to fill vacancies 
in ts in the salary range £1005/1150, 
Sotereating work in pleasant conditions 
with promotion on MERIT; 
Superannuation Fund; 
Reduced rates of Travel and other con- 
ceasions ; 
Five-day week. 
Applications, giving age, qualifications 
and experience, to:— 
Chief Civil Engineer 
British Railways 
Western Region 
Paddington 
London, W.2. 


THE UNIVERSITY OF LIVERPOOL 


A aio are invited for the post of DEMON- 
STRATOR in the DEPARTMENT OF MECH- 
ANICAL ENGINEERING. The salary will be 
within the £650-£750 per annum, ding to 


LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 
INTRODUCTORY COURSES ON 
ERGONOMICS 


The College provides A THREE WEEK introdue- 
tory course on ERGONOMICS, for engineers, 
designers, industrial medical officers, work study 
engineers, factory managers and all senior staff who 
are called on to deal with human factor questions 
The aim of the course is to impart a general know 
ledge of the capabilities and limitations of human 
performance at industrial work tasks. Such factors 
as the ergonomics of work place layout, factory 
operation and maintenance, noise, lighting and 
seating in factories and offices, will be considered in 
relation to the design of equipment and the industria! 
effectiveness and well-being of employees. This 
short course will enable those who take it to appre 
clate the applications of ergonomics in their own 
industries. 

Dates of the next course: Monday, 6th March, 
1961, to Friday, 24th March, 1961. 

Fees £75 including tuition, board and residence 

Applications and further details may be obtained 
from the HEAD OF THE DEPARTMENT OF 
ERGONOMICS AND CYBERNETICS, COLLEGH 
OF TECHNOLOGY, LOUGHBOROUGH, 
LEICESTERSHIRE. D 439 





THE MANCHESTER COLLEGE OF SCIENCE 
AND TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN TH! 
UNIVERSITY OF MANCHESTER) 


The Governing Body invites applications ( 
LECTURESHIP IN MECHANICAL ENGINE 
ING in the College, with corresponding tit! 
status in the University of Manchester. 

Candidates should have a major interest in Pr: 
tion Processes, particularly Metai Cutting, \! 
Formi or Automatic trol, The succ 
candidate will be required to assist in the de 

nd of Courses on these topir 
to undertake research for higher degrees. 5 





age, qualifications and experience. 

Applications, stating age, academic qualifications 
and experience, together with the names of two 
refi should be received not jater than 
NOVEMBER, 1960, by the REGISTRAR, from 
whom further particulars of the conditions — 
ment may be obtained. CV/E. 


to qualifications and experience, |: 
seale £1050 by £50 to £1400 by £75 to £185 
annum. ¥F.8.5.U. and family allowances. 


Conditions of t and form of app! 
20th may be obtained from the Hesiiras, The Me: 
of Science and T 


, Manches 


t- The day for the of icati 
434 SATURDAY. 17th DECEMBER, 1008. é 
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opportunities for 


DRAUGHTSMEN 


imperial Chemical Industries Limited 
PLASTICS DIVISION 


has vacancies for Draughtsmen at its head- 
quarters at Welwyn Garden City. 


The Plastics industry is expanding rapidly 
and to meet the Division’s big development 
programme, which includes work on novel 
processes, there are openings for men with a 
Mechanical, Electrical or Instrument design 
background. Experience in work associated 
with process plant, e.g., drying, powder 
conveying and packing, piping, heating and 
ventilating, would be an advantage and 
candidates should preferably hold at least an 
Ordinary Nationa! Certificate. 

Good starting salaries will be paid and 
Pension and Profit Sharing schemes are in 
operation. For married men a_ temporary 
lodging allowance may be granted and assist- 
ance is given towards removal expenses. 


Apply briefly, quoting reference No, $055,/A.P., 
to the Staff Manager, 
imperial Chemical Industries Limited, Plastics Division 
Bessemer Road, Welwyn Garden City, Herts. 
D 451 








LECTURER 


NATIONAL FOUNDRY COLLEGE 
WOLVERHAMPTON 


The Governors of the College invite applications for the post of 
LECTURER. A University Degree or its equivalent is essential 
and qualifications in Management would be a distinct advantage. 
Candidates should have had a sound training in the Foundry 
Industry with experience in Foundry Management, Methods and 
Planning. 


The Salary will be in accordance with the Burnham Scale 
(£1370-—£1550). 


Full particulars may be obtained from the 


CLERK TO THE GOVERNORS, 
EDUCATION OFFICES, 
NORTH STREET, 
WOLVERHAMPTON. 














ADMIRALTY 
QUANTITY SURVEYING ASSISTANTS 


NAVY WORKS DEPARTMENT 


requires QUANTITY SURVEYING ASSISTANTS at Offices at Pinner (Middlesex), 
Chatham, Portsmouth, Portland, Liverpool, Greenock and Rosyth. 


Duties include abstracting and billing, preparation of estimates, site measurements, 


settlement of final accounts, etc. Possession of qualifications such as City and Guilds 
O.N.C. (Building or Builders Quantities) an advantage. Assistance given for recognised 
courses of study to enable technical qualifications to be obtained. 


Promotion and pension prospects. Five-day week, 18 days Annual Leave rising t 
22 days after 10 years. , : . 2 Fs nbigg 
SALARIES (National Rates subject to slight variation depending on location) :— 
Grade II £950 p.a. on entry to £1085, 
Grade III £670 p.a. at age 21 to £850 p.a. at age 28 or over. Maximum £950 
Grade IV £520 p.a. at age 20 to £710 at age 28 or over. Maximum £850. 


Candidates must be British subjects and should apply in writi iving details 
qualifications and experience to:— mize ere 


Director General, Navy Works, 


ADMIRALTY 
CHAMBERLAIN WAY, PINNER, MIDDLESEX 








BRITISH 
BROADCASTING 
CORPORATION 


requires Engineer in Planning 
and Installation Department, 
London, 


initially to undertake work on power 
installations for transmitter and 
studio premises. Preference given to 
appAcants capable of extending their 
field of activity to installation, testing 
and commissioning of radio fre- 
quency equipment. Opportunities to 
gain necessary experience. Applicants 
must be British subjects preferably 
holding qualifications recognised for 
Graduate Membership of I.E.E. and 
should have had site installation 
practice and practical experience in 
manufacturer’s works. Specific ex- 
perience of diesel alternator instal- 
lations desirable but not essential. 
Salary, commensurate with qualifi- 
cations and experience, in scale 
£1230 to £1580 p.a. Requests for 
application forms to 


Engineering Recruitment Officer, 
Broadcasting House, London, W.1. 
quoting reference: 60.E.163 Engg. 

D 444 





STRUCTURAL ENGINEERING DESIGN 
DRAUGHTSMEN 


AIR MINISTRY, Works Design Branch, requires 
in LONDON STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for reinforced 
concrete or structural steelwork of all types. Appli- 
cants must have adequate training and several 
years’ experience. Some site experience and 
possession of recognised technical qualification an 
advantage. Financial assistance and time off may 
be allowed for recognised courses of study. Promotion 
and pension prospects. Five-day week with 18 days 
paid leave per year initially. 

Salary ranges from £805 (at age 25) to £980 p.a. 
Commencing salary dependent on age, qualifications 
and experience. Applicants, who must be natural 
born British subjects, should write (quoting Order 
No. Kings Cross 3745), to AIR MINISTRY, W.G.d, 
LACON HOUSE, THEOBALDS ROAD, LONDON, 
W.C.1, or to any Employment Exchange, giving age, 


details of training, qualifications, full particulars of 


former poste held and copies of any testimonials. 
Candidates selected will normally be interviewed in 
London and certain expenses reimbursed. G 894 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


Applications are invited for the post of 
LECTURER IN MECHANICAL ENGINEERING 

Candidates should be well qualified and industrial 
and research experience would be a recommendation. 
The successful candidate will be required to teach 
one or more subjects to honours degree or Diploma in 
Technology standard. Adequate facilities will be 
given to undertake research and suitable assistance 
and equipment is available. 

Salary scale: £1370-£1550 per annum. 

Previous industrial and research experience, at a 
suitable level, will be taken into account in fixing the 
commencing salary. : 

Further particulars and forms of application may 
be obtained from the Registrar, Bradford Institute 
of Technology, Bradford, 7. es 

{ENRY PATTEN, 


HENR 
CLERK TO THE GOVERNORS. 
D 441 


ENGINEERS 


CIVIL, STRUCTURAL, AND PUBLIC HEALTH 
ENGINEERS. Pensionable posts for men and women 
at least 25 and under 35 on January 1, 1960 (exten- 
sion for regular Forces service, Overseas Civil Service, 
established Civil Service and temporary Government 
service as Civil, Structural, or Public Health Engi- 
neer), Candidates must have achieved Corporate 
membership of an appropriate professional Institution 
or have passed examinations necessary for attaining 
such membership. Salary (men, London), £3830- 
£1125, according to age, rising to £1300. Promotion 
prospects,—Write CIVIL SERVICE COMMISSION, 
17 NORTH AUDLEY STREET, LONDON, W.1, 
for application form, quoti 164-66. D 463 
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ELECTRICAL AND 
MECHANICAL ENGINEERS 
WAR DEPARTMENT DIRECTORATE 
GENERAL OF WORKS 


Vacancies exist for professional MECHANICAL 
AND ELECTRICAL ENGINEERS at HEAD- 
QUARTERS AT CHESSINGTON, and elsewhere 
in U.K. and overseas, os 

The work of this recently formed, entirely civilian, 
organisation is similar to that carried out by a 
consulting engineer with a practice related to large 
building installations, but with greater emphasis on 
managerial responsibility, and it provides oppor- 
tunities for foreign travel. , 

It covers a wide and interesting field including 
design, execution and management of electrical 
supplies and installations, heating, ventilating and 
air-conditioning, refrigeration, water supplies and a 
variety of specialised services in War Department 
centres at bome and overseas. These centres consist 
of large groups of buildings including hospitals, 
stores, workshops, schools and living accommodation. 

Emphasis is placed on the use of advanced tech- 
niques and there is a ‘* Development Group” with 
a laboratory and testing facilities concerned with this 
aspect, Staff are encouraged to keep abreast of the 
latest developments and to specialise in selected 
fields of particular interest to the individual. 

Importance is attached to the incorporation into 
new designs of ideas arising from the experience 
gained in operation and maintenance. In view of 
the heavy expenditure on maintenance much atten- 
tion is devoted to such subjects as fuel economy, 
planned maintenance and work study. . 

IF YOU ARE ABOUT THIRTY, a Electrical 
member of the Institution of Mechanical or corporate 
Engineers (or expect to be one within two years), 
you should be suitable for a post as Engineer at a 
starting salary between about £1300 and £1500 
rising to £1780. If you have a little more experience 
you may be suitable for appointment as Senior 
Engineer at a salary up to £2000, These salary scales 
are at present under review. Younger or less experi- 
enced men can enter as Assistant Engineers at a 
salary dependent on age and ability. For all 
grades a University degree is an advantage and a 
broad engineering background desirable. 

There are prospects of promotion to higher posts 
up to £3000 and possibly above. 

IF YOU HAVE JUST GRADUATED, a training 
scheme is available to qualify you for corporate 
membership of the Institution of Mechanical or 
Electrical Engineers. Graduates are paid £710-£770 
while training. 

Some of the posts would be attractive to OLDER 
MEN WITH EXPERIENCE in maintenance and 
managerial work. There is no age limit, 

Working conditions include a five-day week 
and on first appointment from 4 to 5 weeks leave a 
year as well as public holidays: sick pay and assist- 
ance for external training. Overseas tours of service 
are normally for three years with comprehensive 
allowances; family passages and children’s education. 
There will be opportunities later for pensionable 
appointments with transfer, where possible, of exist- 
ing superannuation. 

Apply giving age, brief relevant details of educa- 
tion, qualifications and experience in date order, to:— 

MR. ©. L. CHAMPION, B.Sc. (Eng.), A.C.G.L, 

M.1.C.E., M.I.Mech.E., M.1.E.E., 

CHIEF MECHANICAL AND ELECTRICAL 

ENGINEER, 

WAR OFFICE, CHESSINGTON, SURREY. 

Please mention any geographical preference for 
first appointment and state the lowest grade accept- 
able. This will not prejudice consideration of the 
applicant for a higher grade. D 465 


IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY 
MECHANICAL ENGINEERING DEPT. 


RESEARCH ASSISTANT required to investigate 
high strain fatigue of metals. Honours degree and 
some design experience desirable. Salary, £550-£650 
p.a. depending upon qualifications, with F.8.S.U. 
benefits.—Applications to PROF. H. FORD, 
IMPERIAL COLLEGE, LONDON, 8.W.7. D 469 


SCIENTIFIC OFFICERS 


THE SCIENTIFIC CIVIL SERVICE needs men 
and women for pensionable posts as (a) SENIOR 
SCIENTIFIC OFFICERS and (6) SCIENTIFIC 
OFFICERS in all major scientific fields, including 

PHYSICS 

ENGINEERING 

CHEMISTRY 

METEOROLOGY 

MATHEMATICS and 

_ BIOLOGICAL SUBJECTS 

Age limits: (a) at least 26 and under 32, (b) at least 21 
and under 29. Extension for regular Forces service 
and Overseas Civil Service. Qualifications: normally 
first or second class honours degree in science, 
mathematics or engineering, or equivalent attain- 
ment; additionally for (a), at least 3 years’ relevant 
(e.g., post-graduate) experience. Selection by 
interview. London salaries (men): (a) £1330-£1640, 
(6) £730-£1205; provision for starting pay above 
mininum. Promotion prospects.— Write CIVIL SER - 
VICE COMMISSION, 17 NORTH AUDLEY 
STREET, LONDON, W.1, for application form 
quoting (a) $/53/60, (b) $/52/60, D 462 





ENGINEERING 25 November 1960 [Supplement] 


MINISTRY OF AVIATION 


MINISTRY OF AVIATION (Chislehurst, Kent) 
require TECHNICIAN to assist in the formulation 
of radiographic inspection techniques and gen*'al 
radiographic and non-destructive testing investi-a- 
tion work. QUALIFICATIONS: Recognised « 
neering apprenticeship or equivalent tra 
O.N.C., C. & G. Final Certificates or equivalent 
experience in X and Gamma sadlogranhy on a large 
range of materials and enclosed assemblies. 1} xperi- 
ence of preparation and interpretation of »-ray 
crystallograms and of ultrasonic methods cf flaw 
detection an advantage. (ood knowledge of raith 
hysics and protection against ionising radiation 
coaeeds essential. Prospects for promotion and 
pension. Technical College courses sponsored for 
suitable candidates. SALARY : £975-£1115.— Appli- 
cation forms from MANAGER (PE 3525), MINIS- 
TRY OF LABOUR, PROFESSIONAL AND 
EXECUTIVE REGISTE ATLANTIC HOUSE, 
FARRINGDON STREET, LONDON, E.C.4. 1 461 





TECHNICIAN 


WAR OFFICE require TECHNICIAN at Woolwich 
for preparation of specifications and inspection 
instructions, and vetting of drawings in connection 
with the issue of manufacturing details for a variety 
of armament stores. QUALIFICATIONS: Recog- 
nised engineering apprenticeship, O.N.C., C. & G 
Final Certificates, or equivalent. Experience in 
manufacture and inspection of small components and 
assemblies in quantity production. Knowledge of 
light mechanisms an advantage. SALARY: £575- 
£975.—Application forms from MANAGER 
(PE 3524), MINISTRY OF LABOUR, PROFES- 
SIONAL AND EXECUTIVE REGISTER, ATLAN- 
TIC HOUSE, FARRINGDON STREET, LONDON, 
E.C.4. D 460 


THE SCIENTIFIC CIVIL SERVICE 
THE SCIENTIFIC CIVIL SERVICE svi 


and women for pensionable posts as (a) E 
MENTAL OFFICERS and (6) ASSISTANT 
EXPERIMENTAL OFFICERS in Mathematics, 
Physics, eng eS Chemistry, Metallurgy, Biolo- 
ical Sciences, Engineering, Miscellaneous (Geology, 
ibrary and Technical Information Services). 
Candidates must, on December 31, 1960, be at least 
26 and normally under 31 for (a) and at least 18 and 
normally under 28 for (b). Qualifications should 
normally include H.S.C., or G.C.E., or equivalent, 
or H.N.C. or University degree. Provisional! admis- 
sion if taking examinations in 1960. Men’s salary 
seale (London) (a) £1075-£1325; (b) £447 10s. (at 18) 
to £794 (26 or over) rising to £970. Promotion 
prospects. Further education facilities.—Write 
CIVIL SERVICE COMMISSION, 17 NORTH 
AUDLEY STREET, LONDON, W.1, for application 
form, quoting $/94-95/60. D 459 


SENIOR EXPERIMENTAL OFFICER 
DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


Pensionable post at National Engineering Lavota- 
tory, East Kilbride, Glasgow, for man or woman 
at least 35 on January 1, 1961, to lead and expand a 
team concerned with collecting and disseminating 
technical information required by the Laboratory’s 
mechanical engineering research staff. Qualifications: 
normally a university degree in Engineering or 4 
physical science, or equivalent. At least 5 years’ 
responsible experience in an industrial or research 
library, and knowledge of information techniques, 
essential. Salary scale, £1410-£1750. Starting pay 
may be above minimum. Promotion prospects. 
Housing available for married staff.—Write CIVIL 
SERVICE COMMISSION, 17 NORTH AUDLEY 
STREET, LONDON, W.1, for application form 
quoting $/5230/60. Closing date 22nd DECEMBER, 
1960, D 468 





ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


AIR MINISTRY require ASSISTANT MECH- 
ANICAL AND ELECTRICAL ENGINEER for 
design construction and maintenance of installations 
on airfields, radar stations, missile bases, workshop 
and maintenance units for the R.A.F. at home and 
overseas as well as certain Civil rts. Salary: 
£305 at 25 to £1095 at 34 or over, thereafter rising 
to max. £1260 with increase for London and slight 
decrease for country districts. Appointments long 
term with promotion and pension prospects. Five- 
day week with 4 weeks 2 days leave a year initially. 
Special allowances payable in addition to salary 
during overseas service. 

Minimum qualifications and experience :— 

(i) (a) University degree or equiv. diploma in 
electrical and/or m engineering with at 
least 2 years apprenticeship; or 

(6) Graduate or corporate member of I.E.E. with 
at least 3 years apprenticeship; or 

(c) Graduate or corporate member of I.Mech.E. 
appreciable electrical engineering experience with at 
least 3 years apprenticeship; and 

(ii) Have been employed for minimum of 2 years 
with well established e: ring concern and gained 
wide experience in both electrical and mechanical! 
engineering practice. 

Applicants must be natural born British subjects 
between ages of 25 and 45, 

Forms from MINISTRY OF LABOUR, TECH- 
NICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, quoting 
D.158/OA. G 897 


WIGAN AND DISTRICT MINING AND 
TECHNICAL COLLEGE 


tp er are invited for a iw as ASSISTANT 
GRADE B in the DEPARTMENT OF MECHANI- 
CAL ENGINEERING. Duties will commence on 
Ist JANUARY, 1961, or as soon as possible 
thereafter. 

Candidates should be graduates or hold equivalent 
professional qualifications, and have teaching or 
industrial experience. 

Salary scale, £700 by £27 10s. (15) and by £37 10s. 
to £1150 per annum with additions for graduate 
status and training. Full allowance is given for 
relevant experience, 

Further particulars and application form will be 
sent by the undersigned. Last date for the receipt 
of applications: FRIDAY, 9th DECEMBER, 1960. 

Kk. C. ITH, 
PRINCIPAL, 
NOVEMBER, 1960. D471 





COUNTY BOROUGH OF BUANLEY 
EDUCATION COMMITTEE 
BURNLEY MUNICIPAL COLLEGE 
ENGINEERING DEPARTMENT 


LECTURER IN ELECTRICAL ENGINEERING 
required to teach electrical subjects up to H.N.C. 
Level and for the Part III I.E.E. Examination. 

Candidates should have a degree in electrical engi- 
neering and corporate membership of the Institution 
of Electrical Engineers together with teaching 
industrial experience. 

Salary Scale—£1370 by £35 to £1550 per annum. 

Application forms from the Director of Education, 
Education Office, by whom completed forms must be 
received not later than 14 days after the issue of this 


advertisement. 
Cc. V. THORNLEY, 
Town Clerk. D 442 





SCIENTIFIC ASSISTANTS 


THE SCIENTIFIC CIVIL SERVICE needs men 
and women for pensionable posts as ASSISTANTS 
(SCLENTIFIC). Ages at least 17} and normally 
under 26 at January 1, 1960 with appropriate 
educational or technical qualifications (normally 
G.C.E. with passes at “* O”’ or“ A ” level in 4 distinct 
subjects including English Language and a scientific 
or mathematical subject, or O.N.C., or equivalent 
qualification) and at least 2 years’ experience in 
either: (i) engineering or physical sciences, or 
(ii) chemistry, biochemistry or metallurgy, or 
(ili) biological sciences, or (iv) geology, meteorology, 
or skilled work in laboratory crafts such as glass- 
blowing. Starting salary (men, London) from 
£347 10s. (at 174) to £550 (at 25 or over), Maximum 
(London) £715. Promotion prospects. Five-da: 
week generally.—Write CIVIL SERVICE COM- 
MISSION, 17 NORTH AUDLEY STREET, LON- 
DON, W.1, for application form, quoting 8/59/60. 
CLOSING DATE 3ist DECEMBER, 1960. 1D 464 





UNIVERSITY OF SYDNEY 


Applications are invited for the following positions 
in t F - hemaseemssenps OF ELECTRICAL ENGI- 
NEERING:— 

1. LECTURESHIP/SENIOR LECTURESHIP IN 

ELECTRICAL ENGINEERING 

Candidates should have academic qualifi- 
cations in Electrical Ei eering, experience in 
some aspect of power engineering, and a working 
knowledge of electronic techniques. The 
successful applicant will take part in teaching, 
punts in the field of electrical machines, and 
n research. 

. LECTURESHIP/SENIOR LECTURESHIP IN 
ELECTRICAL ENGINEERING 
Candidates should have good academic - 
cations in Electrical Engineering or Physics, 
general experience in electronics and considerable 
detailed knowledge of solid state devices and 
circuits. The successful applicant will take 
part in the teaching of electronics and com- 
munication engineering, including fundamental 
aspects ot solid state devices and circuits, and in 
research. 

3. LECTURESS IF IN ELECTRICAL ENGI- 
The successful applicant will be expected to 
assist in the planning and teaching of control 
system engineeri at graduate and under- 
graduate levels and to pursue original research 
in this or an allied field. Extensive computi; 
facilities are available, as well as a well-equip 
control systems laboratory. 

The salary for a Senior Lecturer is within the range 
£42550 by £495 to £43000 per annum; for a Lec- 
turer within the range wmpetge £A105 to £42435 
perannum. In each case cost of living adjustments 
will be allowed (at present £A29 p.a.). The salary is 
subject to deductions under the State Superannua- 
tion Act. The commencing will be fixed 
according to the qualifications and experience of the 
successful applicant. 

Under the Staff Members’ Housing Scheme in 
cases approved by the University and its Bankers, 
“— men may be assisted by loans to purchase 
a use. 

Further particulars and information as to the 
method of oe may be obtained from the 
SECRETARY, ASSOCIATION OF UNIVER- 
SITIES OF THE BRITISH COMMONWEALTH, 
36 GORDON SQUARE, LONDON, W.C.1. 

ETT close, in Australia and London, on 
81st JANUARY, 1961. D 466 
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— 
THE GOVERNMENT 0: 
NORTHERN NIGERIA 


requires PUPIL EXECUTIVE ENGINEERS on favourabic pee 


contract terms for construction and maintenance of Roads and Bridges 





and for Water Works. 


The work on which selected candidates will be employed will comply 
with the requirements of the Institution of Civil Engineers for the 


Professional Interview. 


QUALIFICATIONS: 


A University Degree or Diploma recognised 
Civil Engineers or passes in both Parts J and 
Post qualifications practical experience is not necessary 


by the Institution of 


If of the institution's 
Examinations. 
but any such experience will be taken into account in determining the 
starting salary. 

Applications will also be considered from candidates who are taking 


their finals in 1961. 


EMOLUMENTS: 


1. SALARY: First year £1104 p.a. gross, second year £1154 gross and 
thereafter on an incremental scale rising to £2202 p.a. ‘ 


. OUTFIT ALLOWANCE of £45 and Camp Equipment allowance of 
£40 on first appointment. 


. RESETTLEMENT GRANT of £37 10s. Od. for each three months’ 
service inclusive of earned leave payable on satisfactory completion 


of contract. 


. CHILDREN’S ALLOWANCE of £120 p.a. for one child, £216 for 
two and £280 for three children eligible. 


. FREE PASSAGES BY AIR OR SEA for officer and wife on appoint 


ment and on leave and assistance towards cost of children’s passages. 


Generous home leave on full pay. 


(ee a RUS 


Applicants should write to :— 


The Recruitment Secretary (Overseas) 
Northern Region Recruiting Agency, 
Nigeria House, 

9, Northumberland Avenue, 
London, W.C.2 


or ring TRAfalgar 1244, Ext. 144. 
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CHIEF DESIGNER 


for a leading manufacturer of 
countryside of North-West 
ee 

subsequent improvement. 


The Chief Designer 


Among the desired qualifications are experience of the control of design 


draughtsmen engaged on medium to heavy stressed fi 

with wide personal knowledge of the design of and transmission 
systems. Experience in the application of hydraulic systems would be an 
advantage. A.M.I.Mech.E. desirable. Age up to 50. 


Please write briefly in first instance, quoting Reference No. 920, to:— 





ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1. 
SE 


AA 











D 443 


equipment located in the pleasant 

is executive appointment will 
£1800-£2200 per annum which is open 
Removal expenses will be met. Residential 


will have responsibilities to the Managing Director 
for the execution of basic ee ee es Sens & 8 ange 
of modern equipment. He will be a full member of the Product Development 
and t Standardisation committees. In addition, he will control 
the preparation of technical publicity material including spare parts 
catalogues, instruction 


CENTRAL ELECTRICITY GENERATING 
BOARD 
NORTH EASTERN AND YORKSHIRE 
REGION 
THIRD ASSISTANT ENGINEER 
EFFICIENCY AND TESTING SECTION 


Applicants are invited for the position of THIRD 
ASSISTANT ENGINEER in the Efficiency and 
Testing Section of the GENERATION OPERA- 
TION DEPARTMENT, YORKSHIRE DIVI- 
SIONAL HEADQUARTERS, LEEDS. 

Applicants should be educated to at least Higher 
National Certificate Standard in Mechanical Engi- 
neering and should have had experience of operation 
of modern power stations. 

The successful applicant will be responsible for 
carrying out tests, investigations and efficiency 
studies on power station plant throughout the 
Division. He will be based at Skelton Grange 
Power Station but will be expected to travel in 
connection with his duties. 

The salary for the appointment will be in accord- 
ance with the National Joint Board Agreement, 
Grade 6 BX, Schedule “ B ” (£1285-£1610 per annum) 

This is a re-advertisement and previous applicants 
need not re-apply. 

Forms of application may be obtained from the 
ASSISTANT REGIONAL SECRETARY (PER- 
SONNEL), CENTRAL ELECTRICITY GENERAT- 
ING BOARD, NORTH EASTERN AND YORK- 
SHIRE REGION, 1 WHITEHALL ROAD, LEEDS 
1, to whom > 4 should be returned to arrive not 
later than the 9th DECEMBER, 1960. D 479 





UNIVERSITY OF GLASGOW 
JAMES WATT CHAIR OF ELECTRICAL 
ENGINEERING 











ELECTRONICS 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


require a 


SENIOR ENGINEER 


to take charge of all 
INSPECTION AND FUNCTIONAL TESTING 


at their establishment at Woolwich Common 


The successful candidate who should be a Corporate Member of 


a Senior Engineering Institution will be responsible to the head 
of the establishment and, in addition to controlling the inspec- 
tion team, will be responsible for development of inspection 
techniques. 
SALARY:-— £1,955—£2,255 p.a. including London Allowance. 
Write for application forms to:— 
SENIOR RECRUITMENT OFFICER, 
A.W.R.E., ALDERMASTON, BERKS. 


Ref. A.2739/26 D 450 














‘MECHANICAL DESIGN DRAUGHTSMEN 





SEVERAL HIGHLY QUALIFIED 
MECHANICAL DESIGN DRAUGHTSMEN 


required for work on Advance Designs of Machine Tools and 
similar mechanisms involving original thought. To work 
closely with electronic development team. These vacancies 
are suitable for those with H.N.C. or higher qualifications, 
and a good salary will be paid, in addition to Group Life 
Assurance and Pension Scheme which is in operation. Appli- 
cations in writing, giving details of age, experience, etc., to 
the Personnel Officer, 
DAVID BROWN INDUSTRIES LIMITED, 
MACHINE TOOL DIVISION, 
SHERBOURNE STREET, 


MANCHESTER, 3. 
: D 468 





























The University Court will shortly consider an 

appointment to the JAMES WA CHAIR OF 
ECTRICAL ENGINEERING. The Chair is a 

full-time appointment. 

Particulars as to duties, salary and conditions of 
appointment may be obtained from the undersigned, 
with whom applications (20 copies) should be lodged, 
not later than 14th JANUARY. 1961. 

ROBT. T. HUTCHESON, 
SECRETARY OF UNIVERSITY es yo 
4 





STATION ENGINEERS 


AIR MINISTRY uire STATION ENGINEERS 
(G.D.) and STATION ENGINEERS (MECH.) at 
R.A.F. and MINISTRY OF AVIATION STATIONS 
throughout the United Kingdom. The work of 
Station Engineers (G.D.) consists of installation, 
operation and maintenance of high and medium 
voltage electrical distribution systems, electrical 
power and lighting installations, contro] systems and 
pons plant: knowledge of heating and ventilat- 
sede and diesel engines an advantage. Station 
Engineers (Mech.) are concerned with diesel power 

t, steam and hot water heating systems _refrigera- 
fon and air conditioning and miscellaneous workshop 
plant, tools and equipment. 

Candidates should hold O.N.C. Elec. or Mech./ 
C. & G. Electrical Technicians Certificates/2nd Class 
M.O.T. Certificate, or equivalent, and must also 
have had recognised apprenticeship with firm of 
good repute plus a employment in electrical 
or mechanical a: engineering, preferably on 
operation and maintenance of mine, factory or 
workshops plant and services. Preference to 
candidates with supervisory experience. 

Commencing salary, which is dependent upon age, 
qualifications and experience, ranges from £745 (age 
25) to £925 maximum in Grade III. There are pen- 
sion prospects and also opportunities of advancement 
to numerous posts in the higher grades vacancies 
which, as a rule, are filled by promotion of Grade ITT 
staff, viz.: 

Technical Grade II, £925-£1055 276 posts 

Inspector of Works Grade I, £1055- 

£1295 Gt a ne ... 187 posts 

Technical Grade B, £1205-£1491 25 posts 

Technical Grade A, £1385-£1630_.. 17 posts 
Overseas tours for which special allowances ranging 
at present up to £1800 p.a. are payable in addition 
to a higher salary. Internal training courses are 
provided and financial assistance and time off is 
allowed for recognised courses of study leading to 
higher qualifications. 5-day-week with 18 days 
paid leave a year initially. : 

Applicants, who must be natural born British 
subjects, up to age 55, should write stating age, 
qualifications and experience, to the MANAGER 
(P.E.1), MINISTRY OF LABOUR, PROFES- 
SIONAL AND EXECUTIVE REGISTER, 
ATLANTIC HOUSE, FARRINGDON STREET, 
LONDON, E.C.4. No original testimonials should 
be sent. Candidates selected will normally be 
interviewed in London and certain expenses reim- 
bursed. Only applicants selected for interview will 
be advised. G 903 





TECHNICIAN 


MINISTRY OF AVIATION, CARDIFF, require 
TECHNICIAN to be responsible for the hanical 
and electrical safety aspects of a medium engineering 
factory. QUALIFICATIONS: Recognised engineer- 
ing apprenticeship. O.N.C., OC. & G. Final Certifi- 
cates or equivalent. Knowledge of the requirements 
of the Factories Act and its applications. Prospects 
for prometion and pension. Salary: £950-£1085. 
ak ication forms from MANAGER (PE 3509), 

NISTRY OF LABOUR, PROFESSIONAL AND 
EXECUTIVE REGISTER, ATLANTIC HOUSE, 
FARRINGDON STREET, LONDON, Bae ast 
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AIR MINISTRY 


ATR MINISTRY, Works Branch, fires in 
LONDON CIVIL ENGINEERING DESIGNER 
DRAUGHTSMEN with adequate training and 
drawing office experience in one or more of the 
following :— 
dectones, 3 Se act aeene o 

water ; (d) Foul sewage 
posal; (e) Weies supply distribution. Some site 
experience and possession of 
qualifications an advantage. Financial assistance 
and time off may be allowed for recognised courses of 
study. Promotion and pension prospects. Five-da 
week with 18 days paid leave per year initially. 

Salary ranges from £805 (at age 25) to £980 p.a. 
Cc cing salary dependent on age, qualifications 
and experience. Applicants, who must be natural 
born British subjects, should write (quoting Order 
No. Kings Cross 3746). to AIR MINISTRY, W.G.d, 
LACON HOUSE, THEOBALDS ROAD, LONDON, 
W.C.1, or to any Employment Exchange, giving 
age, details of training, qualifications, full particulars 
of former posts held copies of any testimonials. 
Candidates selected will normally be interviewed 
in London and certain expenses reimbursed. G 895 








APPOINTMENTS OPEN 


ENGINEER SURVEYORS 


ENGINEER SURVEYORS for inspection of Cranes 
and Lifting Plant required. Must have tate 
office experience of design of Cranes also Natio! 

Certificate Mechanical Engineering. Essex and 
Liverpool areas. Permanent. E.S.A. Scale salary 
commencing at £800 p.a. Other benefits.—Apply 
ENG. DEPT., GENERAL ACCIDENT ASSUR- 
ANCE CORP., LTD., 99, ALDWYCH, 7. ua 





PLANNING ENGINEER 


PLANNING ENGINEER required for expandi 
Company in the Midlands producing small p 
parts. This is an excellent opportunity for a man 
with initiative and enthusiasm. 

Commencing salary in the range of £1000 to 
£1250, depending on experience and qualifications.— 
BOX G 902, Offices of ENGINERRING. 





MANAGER 


MANAGER required by an expanding Company in 
BEDFORDSHIRE manufacturing small metal 
components with automatic machinery. Experience 
of the Design and Manufacture of special-purpose 
machinery would be an advantage. 

Write, stating age, experience and when available. 
—BOX D 475, Offices of ENGINEERING. 








LINGUIST 


LINGUIST required for technical work at VICKERS- 
ARMSTRONGS (ENGINEERS) LTD., BARROW- 
IN-FURNESS. The language chiefly required is 
Spanish, but a good knowledge of French and 
German also would be an advantage. Applicants 
should submit precise information as to their qualifi- 
cations in this field, together with the extent of their 
engineering technical knowledge, t experience, 
etc., to the LABOUR MANAGER at the above 
address. D 483 





Proving 


Engineer 


A Mechanical Engineer is required 
for the Proving Department of a 
large light engineering manufac- 
turmg company in North West 
London. 
Applicants should have H.N.C. in 
mechanical engineering or equiva- 
lent. Membership of a professional 
institution would be an advantage. 
Age preferably between 25 and 35. 
Conditions of service are good and 
the post offers an attractive 
salary. 
Write in confidence to Box D 481, 
Orrices oF ENGINEERING. 
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TECHNICAL SALES 
REPRESENTATIVE 


VENTILATION SILENCING. Specialists in t! 
design, manufacture and marketing of high efficien: 
selencers for air-conditioning ventilating systen 
require a live man with full knowledge of all aspect - 
of ventilation to act as their Technical Sales Repr: 
sentative, principally in the London Area. Salar 
expenses and pension Sheme in operation. Fu 
details in writing to SOUND CONTROL LT! 
COLNESIDE WORKS, TROUT ROAD, yt 


DRAYTON, MIDDLESEX. d4s2 


RICHARD THOMAS & BALDWINS 
LIMITED 


EBBW VALE 


require a 


POWER PLANT and GENERAL 
WORKS SERVICES ENGINEER 


The successful applicant will be responsible 
for: 


(1) Generating Station and High Pressure 
Boiler Plant. 

(2) Low Pressure Boiler Plant. 

(3) Steam and Water Distribution and 
Pipework Installation. 


Applicants should be qualified in Mechani- 
cal Engineering, and have a wide practical 
experience on Power Plant, Boilers and 
Pipework, as applied in Heavy Industry. 


This is a senior appointment, and only 
men of proven ability will be considered. 
Age—35 to 50 years. Salary commensurate 
with experience. Superannuation scheme. 


Application forms, which should be 
returned by 13th December, are available 
from: 

CHIEF ENGINEER, 
RICHARD THOMAS & BALDWINS, 
LIMITED, 

EBBW VALE SECTION, EBBW VALE, 
MON. 


D 470 





SOUTH AUSTRALIA 


Civil 
Engineers 


For qualified men with an ambition to get 
on with a job, there are good opportunities 
for permanent appointment in the Engi- 
neering and Water Supply Department in 
South Australia, with Headquarters at 
Adelaide. 

Vacancies exist in the design, construction, 
and maintenance branches, covering water 
supply and sewerage installations and other 
engineering projects. 


Salary up to £A1920 per annum, according 
to experience and qualifications. 


First class steamer passages for families 
provided. 


Housing accommodation guaranteed. 

Good holiday entitlement and generous 
superannuation arrangements, providing 
retirement pension and widows’ pension in 
case of pre-decease, 

Full details from: 
AGENT GENERAL FOR SOUTH 

AUSTRALIA, 
SOUTH AUSTRALIA HOUSE, 
50 STRAND, LONDON, W.C.2 
D 438 
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C. A. PARSONS 
& CO. LTD. 


GRADUATE ELECTRICAL 
ENGINEERS or PHYSICISTS 
(preferably with good honours 
degrees and some practical experi- 
ence) are invited to discuss oppor- 
tunities offered in the Company's 
Research Department for work 
on various interesting projects in 
the field of HIGH VOLTAGE 
TECHNOLOGY. 


Men with drive and _ initiative 
are required, who are able to 
undertake independently both 
fundamental and applied research 
work. 


Initial applications to the Per- 
sonnel Manager should give brief 
details of career and qualifications 
and indicate special interest in 
particular positions. 


C. A. PARSONS & CO. LTD., 
Heaton Works, 
Newcastle/Tyne, 6. 

D 467 








Mi S Zz have been retained to advise on the appointment of . 


PRODUCTION MANAGER 
Light Engineering 


for a modern factory in the Home Counties, employing 150 on specialist equipme: 
for a variety of industries. He will be responsible to the Managing Director {i 
all aspects of production and works management. This will include planning ani 
progress, costing and estimates and the economic control of all resources ai 
manufacturing methods. Starting salary around £2,000, contributory pensix 
scheme, and prospects of appointment to the Board within 5 years. — 

Candidates aged 36 to 45 must be time-served practical engineers, with up-to-da' 
knowledge of welding and fabrication. They should have had time in a drawing 
office and essentially some experience of engineering management at least at assistan' 
works manager level. Knowledge of aluminium founding, hydraulics or press 
work would carry weight. Please send brief details in confidence quoting reference 
F.3203 to H. C. S. Brand. 


MANAGEMENT SELECTION LIMITED 
17 Stratton Street, London, W.1 


In no circumstances will a candidate’s identity be disclosed to our client unless he gives 
permission after a confidential interview at which he will be given full details of the 
appointment. D 447 














UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


invite applications from 


JUNIOR 
PROFESSIONAL 
ENGINEERS 


for 
CIVIL, MECHANICAL AND 


ELECTRICAL POSTS 


at their 


WINDSCALE AND CALDER WORKS, 


SELLAFIELD, CUMBERLAND. 


The posts are with the Production 
Group of the Authority and the work 
is concerned with the operation, 
control and maintenance of nuclear 
reactors and associated chemical 
plants. Salaries are within the scale 
£260, at age 25, to £1340 p.a. and the 
posts offer excellent prospects of a 
rewarding and satisfying career with 
the Production Group which is run on 
lines parallel to those of the most 
progressive private industry. 

Applicants must have served a 
recognised engineering apprenticeship 
or pupilage and be _ corporate 
seuibile of an appropriate Institu- 
tion, or equivalent. 

Working and living conditions are 
congenial. The surrounding district 
offers considerable amenities includ- 
ing excellent beaches, and easy access 
to the Lake District. 

There is a Staff Housing Scheme 
and a Contributory Superannuation 
Scheme. 

For further details of these posts, 
and form of application, you are 
invited to write, quoting reference 
P/W.59/J2, to: 

Staff Appointments Officer, 


UNITED KINGDOM 


ATOMIC ENERGY AUTHORITY, 


PRODUCTION GROUP, 


Windscale Works, Sellafield, Seascale, Cumberland. 
D 436 





SENIOR ENGINEERS 


The ALMIN GROUP require 
MECHANICAL, ELECTRICAL 
and INSTRUMENT ENGINEERS 


to work on a major expansion programme in the light 
alloy field. 

The preferred age range is 30-45. There will be generous 
starting salaries according to experience and qualifications. 
There is a pension fund and assistance may be given with 
removal and accommodation expenses. 


The ALMIN GROUP is operated jointly by the ALUMINIUM 
COMPANY of AMERICA and IMPERIAL CHEMICAL 
INDUSTRIES LIMITED: it has associated factories at 
Barking, Slough, Aylesbury, Warwick, Northampton, and 
Swansea. 

Applications, with full particulars, should be sent to :— 


Mr. E. John Pike, 
ALMIN LIMITED, ALMIN HOUSE, 
STOKE POGES, Bucks. 











STRUCTURAL ENGINEER 


THE ARCHITECT’S DEPARTMENT of the LONDON COUNTY 
COUNCIL has one vacancy for an ASSISTANT SENIOR STRUCTURAL 
ENGINEER (salary £1750-£2050). Opportunity for first-class designer to 
design and to lead others in the design ‘of schools, houses, flats, homes for 
children, homes for old people, fire stations, hostels, factories, stores and 
warehouses (including foundations). Candidates should have experience of 
reinforced concrete, pre-stressed concrete, structural steelwork, timber and 
load bearing brickwork. 


Starting point a.vording to qualifications and experience. Particulars 
and application form, returnable by 3lst DECEMBER, 1960, obtainable 
from : 

HUBERT BENNETT, F.R.1LB.A., 
ARCHITECT TO THE COUNCIL, 
(EK/E/2974/11), 
COUNTY HALL, 8.E.1. 
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(Ep) British Titan Products Co Ltd 


has vacancies for 


MECHANICAL ENGINEERS 


at its Grimsby Factory 


The Company is a very active and flourishing Chemical Industry of international 
standing and its continuing expansion offers plenty of interest and scope for 
Engineers on plant maintenance and construction, wherein the present vacancies 
occur. 


Preference will be given to candidates with a University degree in Mechanical 
Engineering, but those with an equivalent professional qualification will also be 
considered. Post-graduate Apprenticeship is essential and the upper age limit 
for the appointments is 30. 
are very attractive for men with the right qualifications. 

and Non-Contributory Endowment Assurance and 


Salaries and pr 
Annual Bonus Sc 
assistance for married men with house purchase and removal expenses. 


Applications in strictest confidence to be addressed to;— 


The Personne! Manager, 
BRITISH TITAN PRODUCTS COMPANY LIMITED, 
BILLINGHAM, CO. DURHAM 


quoting Ref. S.17. 








BROOKE MARINE LIMITED 
A Company in the Dowsett Group 
HIGH SPEED 
SMALL CRAFT 


Require capable and qualified DESIGNER 
for the development of High Speed Planing 
Hulls and Hydroplanes. 


WORKS 
MANAGER- 
DIRECTOR 


A keen young engineer with first class 
knowledge of modern works management 
required by old established expanding 
Public Company pre-eminent in hire car} 
P.8.V. operation. Factory employing 
150 tradesmen situated in London. Appli- 
cants must have recent experience of 
similar position, iuvolving fleet costing, 
budgetary control, etc. Starting salary 
£1500 p.a, pension scheme and usual 
benefits. 


BOX D 427, Offices of ENGINEERING. 


(@) Age under 35. 

(6) Engineering degree or equivalent. 

(c) Extensive experience and proved ability 
in Hydrodynamics and Aerodynamics. 

(d) Experience of normal practice in 
Naval Architecture advantageous. 


Location: At Lowestoft, after an initial 
period at the Group’s Central Develop- 
ment establishment in Lincolnshire. 


Salary and Conditions: A liberal salary will 
be paid to the right man with excellent 
prospects for future promotion to 
positions of increasing responsibility 
as the work develops. 

Applications, which will be treated in 
confidence, should give full personal 
particulars and details of past and 
present experience and present level of 
remuneration to:— 


The Chairman, 
Brooke Marine Limited, 
Tallington, Stamford, Lincs. 
D 449 
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ALLIS-CHALMERS GREAT BRITAIN LIMITED 
have the following vacancies for 
draughtamen :— 

1 CHIEF 


to take charge of Drawing Office, engaged 
on agricultural and earth moving machin- 
ery desi 


N 
preferably with experience of Tractor or 
heavy vehicle design. 

These are well paid appointments offered 
by a progressive and expanding Company. 
The work is varied and interesting, and the 
factory is pleasantly situated in the country 
with free local transport provided by the 
Company. 
Applicants should apply to the 
Chief Engineer, 
Allis-Chalmers Great Britain Limited, 
Essendine, Nr. Stamford, Lincs. 


D 452 











MECHANICAL ENGINEER 


MECHANICAL ENGINEER, H.N.C, STANDARD, 
required for non-destructive ge | of materials and 
vessels. Specialised training will be given to 
successful candidate. Commencing , £300 a 
year. Non-contributory pension.—BO D 472, 
Offices of ENGINEERING. 





TAKERS OFF AND WORKERS UP 


Firm of CHARTERED QUANTITY SURVEYORS 
require TAKERS OFF and WORKERS UP for 
large Civil Engineering and Building works in the 
SHEFFIELD AREA. Positions offer scope for 
advancement.—Reply stating age, experience and 
salary required to BOX D373, Offices of 
ENGINEERING. 


ADVERTISEMENT RATES 


‘Engineering’ Appointments Section 


CLASSIFICATIONS: 


TYPES OF ADVERTISEMENTS: 
(a) “ Appointments Illustrated ” 


Public Appointments, Appointments Open, 


Appointments Wanted. 


and illustrated careers advertise- 


ments: photographs or drawings may be used in conjunction with type 


matter. 
Rates: per page (12 in. by 9 in.) 
half page i 
quarter page 


(b) Semi-display: 
name block or symbol. 
Rates: per page (12 in. by 9 in.) 
per half page .. 
quarter page 
per single column inch 


‘ , 


(c) Single column “ run-on’ 
to the line, 12 lines to the inch. 


Rate per line. “s 
(Minimum charge 18s.) 


£100 
£54 
£29 


type matter, with or without surrounding rule, 


£100 

£54 

£29 
£2 14s. 


advertisements: approximateiv 6 words 


4s. 6d. 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 


15 per cent. on 26; 20 per cent, on 
BOX NUMBER: 2s. 
COPY DATE: First post Monday. 


52. 


BLOCKS: To be mounted ready for printing. Screen 100. 


ORDERS TO: 


“‘ Engineering” 36, Bedford Street, London, W.C.2. 


(Telephone TEMple Bar 3663). 
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Rootes Review Looks 
To Better Times for Cars 


gfe report and accounts from Roores 
Motors show clearly how swiftly 
the car industry’s difficulties have ac- 
cumulated and indicate some grounds 
for looking forward with confidence. 


In the year ending with last July, | 


the consolidated group profits before 
taxation were £4,186,698. 
latter part of the financial year the group 
earnings had been running at a higher 
level than the final figure suggests. 
The widely commented upon reces- 


sion in sales in the United States and the | 


effects of Government financial res- 


trictions at home combined to upset | 
the position while both cars and com- | 
mercial vehicles from the Rootes group | 


were meeting record demands. 

In his annual review Lord Rootes 
observes that when the unbalanced 
stock position in the United States has 


been put right he looks forward to a | 


resumption of satisfactory business. 
Confident in the expansion of the world 


demand for vehicles, the group con- | 


tinues with its increases in manufac- 
turing capacity. 

The new smaller Hillman car which is 
to be produced at Linwood, in Scotland, 
alongside the PressED STEEL works, 


will give the group a wider market and | 


strengthen its dealer position. 


Lord Rootes refrains from giving an 


opinion on how it is to be done but he 
hopes that as it is the declared policy 
of the employers and the unions that 
unofficial strikes should be eradicated 
there will be a rapid and major improve- 
ment in this field. 

On the current year Lord Rootes says: 
“It would be wrong for me to be 
optimistic.”” The group can keep up 
its position by maintaining the standard 
of its cars, commercial vehicles and 
diesel engines, but profits will be 
reduced. 


Cable War Effects 
Spoil a Good Record 


There is now the basis for some stability 
in the cables market and reasonable 
profits can again be made by the 
manufacturers. This follows the price 
war in cables, one of whose effects was 
to cause a decline in the profits of the 
CROMPTON PARKINSON concern to an 
extent that entirely offset the improved 
trading profits of other sections of the 
group at home and overseas. 


The final trading profit by Crompton | 


Parkinson in the last financial year 
ended at £2,750,617—just £5,074 below 
the previous year’s record level for the 
group. 

The difficulties of the past year, the 
increasing competition and the con- 
tinuing process of the dissolution of 
price structures are all known factors, 
but Mr. Albert Parkinson, the Crompton 
Parkinson chairman, goes one further 
when he predicts that these probably 
set the pattern for the immediate 
future. 

At home the Chelmsford switchgear 
and instrument departments have been 
fully engaged and the machine and 
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traction departments are in full pro- 
duction on orders for the British 
Railways modernisation scheme. Al- 
though the transformer field is one of the 
most competitive sections of the elec- 


7 | trical capital equipment industry, especi- 


_ ally overseas, the Hayes works of the 
company has benefited from an improve- 
mend in the demand in the home 
market. 

The reduction in the home consumer 
goods industry caused by Government 
credit restrictions has had an effect on 
the Doncaster works, especially in the 
field of fractional horse-power motors. 
The past application of the policy of 
basing production as widely as possible 
has succeeded in keeping the effects of 
the change as small as possible. 

Of the outlook at large, the Crompton 
Parkinson chairman believes that a 
further intensification of competition is 

| inevitable and that the regroupings 

| which have taken place in the electrical 
industry will, in time, increase this even 
| further. For Crompton Parkinson 
| diversification will continue to be a key 

weapon in the campaign to keep up a 

| steady trading performance. 


_ Jaguar Still Maintaining 
Record Production Level 


| The JAGUAR Cars Company sounds a 
| cheerful, if lonely, note from the motor 
manufacturers. While the redundancy 
notices and the short time working 
announcements come thick and fast 
from the big five motor companies, 
with the exception of Ford, Jaguar alone 
are able to announce that never before 
has production run so high in all the 
| history of the company. 

Within the first ten months of the 
| year the company has exceeded the 
| output of all 1959. The last month 

for which complete figures are available 
is September, and that was a record 
month for the firm. 

There is no sign of the demand 

| slackening either at home or overseas. 
| The orders already on the books will 
|‘*tax the company’s manufacturing 
| capacity to the limit.”’ 
| From this it follows that the recently 
| announced £2 million re-equipment 
| scheme for the Jaguar and Daimler 
| factories will be needed up to the hilt. 
| It is intended to raise output by 20 per 
| cent next year and by another 10 per 
| cent after that. 
| Looking for the reason for the Jaguar 
prosperity it is not easy to decide 
| whether the explanation is economic 
| or one of engineering, or both. The 
| Jaguar is not in the main a car bought 
| on the personal and private income. 
| It is much more in the class of the car 
| bought by a company for the use of 
| senior executives. The speeded up 
| depreciation allowances of the sports 
| car has played some part here. 
At the same time the Jaguar company 
| has been able to maintain an air of 
excitement about its cars and of tech- 
| nical advance, which, in another field, 
| is still keeping the British Motor 
| CORPORATION’S Miniminors and Austin 
Sevens selling well. 


Log Handling Plant 
For Czechoslovakia 


The East London constructional com- 
pany, Marco CONVEYOR AND ENGI- 
NEERING, of Leytonstone, are to extend 
the scope of their export activities to 
include Czechoslovakia. 











They will design, supply, and erect a | 
log handling plant for the groundwood | 
mill at Stetti, near Prague. The con- | 


tract is worth more than £100,000. 
Earlier export orders for the company | 
| 


have included foundry plant for Yugo- | 
slavia and a log handling plant in | 


Portugal. Both these contracts are now | 
approaching completion. 
Family Doctor Department | 
Of Bristol Siddeley Engines 


Just as important as the design and 
reliability of an aircraft engine is the 
provision of after-sales maintenance 
and spares by its manufacturer. Ex- 
plaining the workings of their own 
service department, Bristo. SIDDELEY 
ENGINES list among its responsibilities 
the Bristol Siddeley Proteus in the 
Britannias, and all the turbojets and 
turboprops in numbers of British and 
foreign military aircraft. In addition 
to these, the service department has to 
bear in mind the company’s piston 
engines still serving in more than a 
dozen different types of operational 
aircraft. 

When a service organisation has to 
be able to diagnose the trouble in 
engines of aircraft that may be at 
airports almost anywhere in the world, 
it is not surprising that it employs about | 
100 service engineers, operating from 
outposts spread from North America 
to Australia and Asia. 

An airline operator knows perhaps 
more keenly than any other businessman 
that time is money. This is why Bristol 
Siddeley is prone to look on its service | 
engineers as general practitioners, the | 
family doctors of a vast, though not | 
particularly wayward, dynasty of engines | 
whose troubles must be found and | 
cleared up with something less than the | 
minimum delay. 





Ramjet Engineer Honoured 


Dr. R. R. Jamison (inset), the assistant 


chief engineer and head of the ramjet 
department of Bristol Siddeley Engines, 
has been awarded the Enoch Thule 
bronze medal of the Swedish Society 
of Aeronautics. 

The award was partly in recognition 
of Dr. Jamison’s joint paper “* Engines 
for the Supersonic Airliner”, with Mr. 
R. J. Lane, given in Sweden, and partly 
to honour the work of the Bristol 
Siddeley ramjet team and the company 
achievements in supersonic propulsion 
work. Thule was a pioneer Swedish 
aircraft designer, manufacturer and 
flyer. He died in a flying accident in 
1919, 

Educated in South Africa, Dr. 
Jamison joined Rolls-Royce in 1937 





and helped in the development of the 


Whittle jet. Joining Bristol in 1950, 
Dr. Jamison was responsible for the 
Thor ramjet and is a firm believer in 
ramjets for high speed manned aircraft 


Automatic Data Processing 
For Schools and Traffic 


State and local government use of 
electronic computers in the United 
States will double over the next two 
years. 

This estimate is published by the news- 
letter of AUTOMATIC DATA PROCESSING, 
a company of the American DirBoL_p 
group. The most important single 
change in the pattern forecast by ADP 
is a move away from the present pre- 
dominance of computer equipment in 
state highway departments for engineer- 
ing calculations with 80 per cent of the 
equipment going, over the next four 
years, to data processing and only 20 per 
cent to engineering uses. 

ADP’s survey discovered 131 elec- 
tronic computer systems installed and 
in use by state, city and county govern- 
ments. Four fifths of these were in use 
by state governments. 

A wide variety of uses for the equip- 
ment was discovered. In New York 
the employment account records of 
160,000 city employees are maintained 
and their salary checks made out. 

Chicago is electronically memoris- 
ing all traffic violations for the past ten 
years. 

Texas has developed a system with the 
aid of a computer for keeping track of 
all the textbooks in circulation in a 
number of schools. 

Evidently one of the developing uses 
of tabulating equipment and also of 
computers is the control of school 
records. It seems likely that quite soon 
even the children’s report cards may be 
filled in by a computer. 

The computer cannot eliminate the 
human error causing road accidents 
but by providing better analysis of 
information it is being used to find the 
answers that will lead to removing some 
of the hazards of the roads. The Inter- 
national Association of Chiefs of Police 
are developing a driver behaviour mea- 
surement system. 

Installed in Wisconsin, this employs 
a series of pick-up points, photographic 
and speed measuring equipment and 
has its data processed by a computer 


| The information so collated is valuable 


for its light on congestion, accidents, 
traffic flow and performance. 


Success of Precision 
Spring Firm 


A company chairman who has had the 
cheering experience of announcing to 
his annual meeting that his forecast of 
the year before has more than been 
fulfilled is in a strong position. 


cent, but that the order 

for many months to come. 
machinery has been 

the demand and it now 

ikely that further machines wil! 


service failures to near vanishing point. 
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The Coles 
‘Argus’ 
Mobile 
Crane 


This is the fourth of the new 
Product Profiles appearing in 
ENGINEERING. It analyses the 
background and development 
of an unexpectedly sensitive 
machine. 


A CERTAIN crude simplicity of design can often 
be as successful in engineering as elegant 

refinement. And in between the two extremes 

there is infinite scope for taste and judgment. 

The Coles “ Argus ” crane boasts a refinement 
and sophistication of design that are unexpected 
in an item of plant which, one might think, need 
only be starkly functional. The lifting, moving 
and placing of loads can be done roughly and 
approximately, often without detriment to the 
load, but the designers of Coles cranes were 
early in foreseeing a growing demand for 
relatively precise machines, sensitive and res- 
ponsive to the operator’s requirements. In 
most branches of engineering today, the average 
value per unit weight of load is vastly greater 
than it was 20 or 30 years ago. More skill, 
more work, and more overheads are put into 
a hundredweight of aircraft engine than were 
put into a hundredweight of steam locomotive. 
It is easy to recognise this change now; the 
makers of Coles cranes were alive to it in the 
early stages. 

Why, it might be asked, has the mobile crane 
only became common comparatively recently? 
The answer is in the genealogy of the crane. 
As early as the 18th century manually-worked 
“ fixed’ cranes, that is, cranes having the jib 
attached to a fixed centre post, and capable of 
rotation through an arc of a circle, were used 
in naval dockyards to lift cannon and other 
heavy items of equipment from shore to ship. 
One such 18th century crane in Malta was 
recently replaced by a new Coles crane. Ships’ 
cranes and shore-based derrick cranes des- 
cended directly from these early examples. 

With the industrial revolution and the coming 
of railways, cranes became a common sight in 
such places as goods yards where transhipment 
between horse cart and rail wagon was an 
everyday occurrence. Full-circle slewing became 
a common feature, but the cranes were still 
handworked and fixed to the ground. 

The first movable cranes consisted simply of a 
small crane mounted on a railway wagon chassis, 
but self-propelled railway cranes using steam for 
power soon came into their own. Later it became 
customary to provide buffers on these, together 
with sufficient travelling power to enable a few 
wagons to be propelled at low speed. These 
were built in large numbers. 

In 1879 a certain Mr. Henry J. Coles entered 
the field and ‘established a small factory in 
Southwark, London. One of the first products 
was a locomotive steam crane of a pattern which 
was popular for many years and can still be 


reputation Coles have established for always 
being in the forefront of technical development 
was evident at the outset. 

Coles soon found that there was a big demand 
for such cranes and it was not long before they 
were being exported overseas. Then came the 
move to Derby, a Midlands town with a long 
tradition of engineering skill, the London 
premises having become too small for the firm’s 
expansion. In 1913 Coles produced their first 
crane powered by an internal combustion engine. 
This was rail-mounted, similar to the steam and 
electric versions then in production. 

Around the turn of the century some traction 
engine firms produced engines with a fixed jib and 
Crane attachments at the front, for use on roads. 
These had severe limitations, the chief one being 
the inability to slew without moving the whole 
engine. The self-propelled mobile crane in the 
true sense, capable of operating on any reason- 
ably level surface around the full 360°, did not 
come until 1920. In that year Coles produced 
the first mobile crane in Great Britain, and about 
the same time the first lorry-mounted or “ truck- 
mounted” crane. Hence they were early 
pioneers of mobile crane development, having 
been inspired to some extent by wartime require- 
ments which, at the time, could not be met. 

Coles used petrol-electric drive for the first 
mobile cranes. A _ battery-electric model was 
also tried, without much success, but it shows 
that the firm were always ready to try something 
new. In 1928 the direct-drive diesel mobile 
crane was born, followed in 1930 by a railway 
version, so that by now the mobile crane had 
taken the lead in the firm’s activities. 

By 1937 both diesel-electric and petrol-electric 
mobile cranes were being produced, using the 
cantilever form of jib that has since become such 
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Fig. 2 Development by 1935. 
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found today, namely with a vertical boiler at the 
rear of the superstructure, and horizontal cylin- 
ders. A novelty was provided in the shape of a 
patent steam reversing mechanism. Thus the 


Dominant with swan neck jib, (e) R t ; 
(d) ) Resoor Guvk Guendline pt. enue ruck (self-erecting), 


(a) Pyrrhus mobile, (+) Argus mobile, (c) Dominant mobile, 
(f) Conqueror truck (optional fiy-extension), 


Fig. 3 Current range of Coles cranes. 
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a popular feature. The chief advantages of the 
cantilever jib are low headroom, permitting 
the crane to enter buildings and to operate under 
low ceilings, and an ability to handle bulkier 
loads with shorter jibs. Also in 1937 pressed 
steel wheels with pneumatic tyres were being 
fitted in place of the earlier cast steel wheels 
with solid tyres, resulting in a vastly improved 
sphere of action. 

In 1939 the Derby works were duplicated by a 
new factory in Sunderland to meet the tremen- 
dous demand of the UK fighting services, which 
had adopted Coles products as standard. The 
experience of decades was compressed into a 
few years by the exigencies of war service, from 
which the Coles crane designs received the full 
benefit. The fruit was borne when hostilities 
ceased, for in 1945 Coles introduced a completely 
new range of cranes, including the well-known 
S 810, of which more are used than any other 
model. Shortly afterwards all crane production 
was concentrated at Sunderland, and Crown 
Works became almost entirely devoted to cranes. 
Extension of the works has become an almost 
continuous process and they now occupy 70 acres. 

The demands of the post-war rebuilding pro- 
gramme, together with the greatly increased 
application of mechanical handling in industry 
generally, created a tremendous need for mobile 
cranes, and in turn intense competition between 
the various crane makers for this market. Mr. 
Arnold Hallsworth, managing director of Steels 
Engineering Products Limited, now proprietors 
of the Coles range, realised that this boom in 
the crane market could not be expected to last 
indefinitely, and that it would be followed by a 
period of reduced demand and even more intense 
competition. Accordingly, in 1958, a new range 
of Coles cranes emerged and thus the 6-ton 
Argus, successor to the $810, was born. In 
the new range many significant improvements 
were incorporated. Already the Argus promises 
to exceed its predecessor in popularity. The 
Coles range now comprises mobile and truck- 
mounted cranes from 3 to 80 tons lifting capacity, 
and after a lapse of some years a return has been 
made to locomotive railway cranes. 

Although during the formative years prior to 
1939 mechanical, electric and hydraulic trans- 
missions were all tried in conjunction with petrol 
or diesel engines, the design has now settled down 
to diesel-electric drive for all models. It was 
found to be generally superior, particularly from 
the point of view of performance and ease of 
operation. This concentration on one form of 
drive has enabled Steels to develop the machinery 
to a very fine degree, and the disadvantages 
sometimes associated with diesel electric trans- 
mission as opposed to the simpler hydraulic or 
mechanical forms have been eliminated. 

Despite the well-known disadvantages of the 
steam engine, its characteristic of maximum 
torque at zero revs is especially suitable 
for a crane, the motions of which consist of 
a rapid succession of accelerations and decelera- 
tions. Variable-voltage diesel-electric drive as 
used in the Coles crane offers many of the advan- 
tages of steam without the attendant disadvan- 
tages. Precision of load placing, simplicity of 
the controls and the very small effort required on 
the part of the operator were found by 
ENGINEERING to be its most impressive features, 
and no special driving skill is called for. 

The engine is direct coupled to a generator, 
arranged to supply current to separate motors 
controlling the various crane motions, i.e. hoist- 
ing, derricking, slewing or travelling. With the 
engine idling the generator output is negligible, 
and when at rest all the motions are locked by 
electromechanical brakes in series with the motors. 

To start the crane working all the operator has 
to do is to select the motion required by means 
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Fig. 4 Giving the customer what he wants— 
greater refinement. 
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of a pilot switch controlled by a small lever on 
the panel in front of him; this will allow current 
to pass from the generator to the appropriate 
motor, via an interlocked pair of heavy duty 
reversing contactors. Foot pressure on the 
accelerator pedal will then cause the engine 
revolutions to increase and build up the generator 
output. At a predetermined point the current 
will be sufficient to release the brake and start 
the motor for whichever motion has been 
selected. Thereafter the speed of the motion 
can be controlled very accurately by means of 
the throttle pedal. Taking the foot off the pedal 
will, of course, allow the engine revolutions and 
generator output to drop until the brake again 
takes charge and stops the motion. 

Since the torque build-up by the motors is 
gradual, a remarkable smoothness of operation 
is provided and the fine speed control permits 
extreme accuracy in the placing of loads. For 
this reason the Coles crane is particularly suitable 
for handling delicate and valuable equipment, 
and has found favour at airports all over the 
world for routine aircraft maintenance jobs, 
including that of changing over the engines. At 
London Airport, for example, the BOAC 
crane operators are specially trained in this work 





to satisfy insurance company requirements. 

Improvements made in the 1958 range as 
exemplified in the Argus included increasing the 
size of the engine-generator combination to 
provide more power and to speed up the motions. 
The ample generator power available makes it 
possible for two motions—slewing and hoisting, 
for instance—to be performed simultaneously. 
Not more than two can be engaged, however, as 
each selector lever returns to the neutral position 
when released. This provides a measure of pro- 
tection for the electric equipment against over- 
loading. Normally all the motions are con- 
trolied by only three levers, placed sufficiently 
far apart and so clearly labelled that confusion 
between them is very unlikely. 

Another strong point in favour of electrical 
transmission is the ability to build into the cir- 
cuitry a comprehensive safety system for protec- 
tion of both the operator and the machine. 
At one time a few diehards were reluctant to 
purchase a crane which had electrical drive, 
but that is an outmoded point of view. Steels 
have spared no effort to bring the electrical 
system to a high degree of reliability. At the 
same time they have ensured that those parts 
of the system most likely to require attention 
are grouped together in a readily-accessible 
position on the side of the superstructure. 
Special publicity has been given to the proved 
reliability of the system, and to the “ fail-safe ” 
characteristic of the electromechanical brakes. 

The safety control system introduced in 1958 
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aims to make operation of the crane as nearly 
as possible foolproof and to safeguard the 
machine against abuse. The operator can 
select any motion irrespective of the engine speed 
at the time, and the equipment will then operate 
to initiate the required motion without shock to 
the electrical or mechanical parts. In other 
words, the crane adjusts itself to the work 
demanded of it without restricting the operator, 
thus permitting the optimum working cycle. 

An important additional safety device is 
fitted as an optional extra. This is the safe 
load indicator which is operated automatically 
by a combination of the load on the hook and 
the angle of the jib. It not only gives audible 
and visual warning of overload, but also cuts the 
motion if the overload is allowed to continue. 
Automatic limit switches for positively preventing 
overtravel of hoist and derrick motions in both 
directions are fitted as standard. 

The Argus has a Perkins Four 203 diesel engine 
or a Ford 592E at option. The generator and 
the four motors are all variable-voltage machines 
manufactured to BS 2613 class “* E.” 

The generator is shunt wound, a special 
feature being the drooping characteristics of the 
output curves. The available voltage is a 


: ~ ror 
Fig. 5 (left) Superstruc- 
ture from below showing 

slewing ring. 


Fig. 6 (right)  Super- 
structure machinery lay- 
out, 


maximum under no-load conditions. As the 
demand from the motor for current increases, 
the voltage from the generator decreases, and 
thus both the motor and the generator are 
protected against excessive current flows, and 
fuses or other safety devices are unnecessary. 

The most important purely mechanical im- 
provement incorporated in the 1958 Argus was 
the substitution of a totally enclosed double ball- 
bearing slewing ring for the centre post and live 
roller ring. This gives a more even weight dis- 
tribution over the crane'chassis, reduces the power 
required to slew, eliminates maintenance and 
enables the ring to last the life of the crane. 

The chassis of the Argus is based on a frame 
of steel sections electrically welded with a steel 
plate skin. The travel motor drives one of the 
axles through a single-speed worm gearbox and 
a differential. When running unladen a top 
speed of 4 m.p.h. is attainable, but four-wheel 
drive and faster travel are made available to 
meet special needs. 

The steering axle has two wheels and is attached 
to the chassis by standard automobile laminated 
springs. Coles automatic reverse steering gear 
allows the chassis to be driven and steered 
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normally irrespective of the slew angle of the 
superstructure. Air brakes act on all wheels 
and a hand parking brake is provided. A diesel- 
electric crane would be expected to cost more 
than an equivalent diesel-mechanical model. At 
one time the average cost of a Coles was ap- 
preciably greater than corresponding competitors 
and in 1958 special attention was given to pro- 
duction costs. The new range combined an in- 
creased use of welded fabrications with more 
expeditious shop methods. Although there have 
always been customers willing to pay more for 
a Coles crane by virtue of its high quality and 
long life, the difference in general price level 
compared with other makes is now considered 
to have been eliminated. 

The performance of mobile cranes in the 
unblocked condition, i.e. without the use of 
outriggers, must always be limited. Obviously 
when blocked any crane will be able to cover a 
larger area at its maximum lifting capacity with- 
out danger of overturning, but with the loss of 
mobility with load. Thus one of the prime objects 
of the mobile crane is defeated. Steels have 
tackled this problem with vigour, and the result is 
that the Argus is not fitted with outriggers at all in 
the standard condition, although the S 810 was 
so fitted. This is due to several design improve- 
ments. Apart from keeping the centre of gravity 
low and within the roller race, the width has 
been increased, and continued cooperation from 
tyre manufacturers has led to the use of stab- 





ilised tread tyres which offer a_ splendid 
resistance to tilting when slewing with load. 

The future of mobile cranes looks reasonably 
bright. The Coles Argus, backed by Steels’ 
research and production resources, is certain to 
play a leading part in mechanical handling in 
many countries for some time to come. There 
are no signs that Steels are standing still. A full 
order book is the rule, and delivery times could 
still be shortened. 

In the United Kingdom the Coles range is 
sold direct from the headquarters in London, 
with area offices at strategic points throughout 
the country. Overseas sales, except for those 
countries where Coles factories exist, are norm- 
ally handled by agents and distributors, and these 
in turn are controlled from zone headquarters 
in London, New York and Basle. There are 
factories of the Steels Group building cranes in 
West Germany, USA, Australia and India. 

The total labour force employed at Crown 
Works on crane production now numbers 2,000 
and the steadier conditions of the crane market 
as compared with the neighbouring shipbuilding 
industry have enabled Steels to build up the right 
proportion of skilled and semi-skilled men. 


See 
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Produce Depot Has Good Connections 


The new depot in London for 
handling continental perish- 
able produce should speed 
deliveries by up to 24 hours. 
Road and rail access to the 


depot is good. 
A DEPOT to speed the handling of produce 
from the Continent has been built by the 
Southern Region, British Railways, next to the 
marshalling yard at Hither Green, London, at a 
cost of £14 million. The produce—mainly fruit, 
flowers and vegetables from the Mediterranean 
—is taken from the depot by lorries or fast 
connecting train to markets throughout Britain. 
It is expected to cut up to 24 hours off the time 
it now takes to get the produce into the shops. 
A warehouse on the first floor of the depot can 
be used by traders wanting to avoid the con- 
gested central London markets. 

Until now this traffic has been handled at 
Southwark depot, which has no warehouse 
accommodation and no siding facilities for 
stabling and sorting wagons. This meant that 
when the wagons had been unloaded they had 
to be sent to Bricklayers Arms for sorting, and 
that at peak periods some incoming wagons had 


Fig. I Continental trucks are drawn into the 
new shed at Hither Green by electric locomotives 
equipped with pantographs. 


to be stabled at stations along the route before 
going to Southwark or being diverted for 
unloading at Battersea Wharf, where extra 
staff had to be provided. 

The new depot stands on the up side of the 

London-Dover main line, between Hither Green 
and Grove Park stations. Its site has the advan- 
tage of being next to Hither Green Marshalling 
Yard for interchange of traffic with other regions, 
on the direct route from the continent, outside 
the dense London traffic area, and close to the 
South Circular Road. Trains which have 
crossed the Channel by train ferry will be hauled 
to the depot by electric locomotives and shunted 
right into the main shed there. Mechanical 
handling equipment and on-the-spot customs 
clearance speed the transfer of the produce. 
_ Said a Southern Region spokesman: “ There 
is no doubt that this depot will make a huge 
difference to the quick handling of this highly 
perishable traffic, which is rapidly growing as 
more and more traders use our fast train ferry 
services. If traders take advantage of the 
excellent warehouse accommodation it could do 
a lot to relieve congestion in the markets. If 
they also use the rail links from Hither Green, 
it should mean that fewer traders will collect 
their consignments by lorries and this should 
help to relieve road congestion.” 


TWO LINES FOR UNLOADING 
The depot has a goods shed about 1,000 ft 
long and 150 ft wide, composed of two unequal 
spans forming bays with 64 ft 7in and 85 ft 
clear distance between columns. The smaller 


bay, nearest the main line, contains a rail siding 
with an unloading dock 3ft 6in above rail 
level and 50ft wide. Minimum height above 
dock to beam is 14ft Sin. The larger span 
houses a covered roadway 70ft wide and a 
further siding against the outer wall. The road- 
way is wide enough for lorries to load or unload 
wagons directly, and for other lorries to unload 
and load at the raised loading dock at the same 
time. Each siding can hold 25 to 30 Continental- 
type wagons. An external loading dock on the 
end of the depot will be used for loading produce 
from the warehouse direct into the lorries 
without them entering the shed. 

Arrival and departure lines connecting with 
the main and local lines feed into six holding 
sidings and then into either of the shed sidings. 
To make shunting easier, these six holding or 
reception sidings and an engine release line are 
equipped with an overhead cable electric traction 
supply system for use by electric locomotives, 
which normally run on the third rail system but 
are also equipped with pantographs. 

An additional storey has been constructed 
over two-thirds of the shed, at the London end. 
Half of it forms the warehouse and half has been 
left to allow for future development. The 
warehouse space contains a portion of 1,925 sq. 
yards partitioned off by means of fixed steel wire 
mesh on angle framing between circular steel 
columns, to serve as a customs bond. There 
are four lifts to carry produce from the loading 
dock to the warehouse. Offices and staff 
amenities are provided on the first floor for the 
agent and his staff and for the customs officers. 
At the London end of the shed adjacent to the 
small external loading dock are offices for 
clerks, police, and checkers. 

About 150 railway staff and 10 customs staff 
will work at the depot, which at first is expected 
to handle about 200,000 tons of import traffic 
a year. 

The shed is of reinforced concrete construction 
with walls of cavity brickwork. The heavy 
warehouse floor is supported by heavy two-span 
continuous reinforced concrete beams which 
were cast in situ by means of four gantries made 
up of Bailey bridging and military trestling, 
mounted on narrow gauge tracks, which supported 
the shuttering and reinforcement. These were 
jacked up as necessary to the correct level before 
the concrete was poured. After the concrete had 
set, the gantries were jacked down and moved 
progressively forward. 
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The roof covering throughout is of double 

asbestos-cement sheeting with an interveniny 

1 in layer of insulating material. Natural root 

lighting is provided by 6 rows of continuous 

patent glazing with external foot walks for easy 
cleaning. 


HANDLING EQUIPMENT 


To handle some 2,000 pallets of 48 in by 40 in 
size, 18 Coventry Climax battery operated fork 


Fig. 2 At the unloading dock, fork lift trucks 
transfer the perishable produce from truck to 
lorry for market distribution. 


lift trucks have been supplied. They have a 
capacity of 18,000 lb and a speed of 5 m.p.h. 
when laden. The four electric-hydraulic goods 
lifts are 11 ft by 8ft by 8 ft 9in high, and big 
enough to allow two fork lift trucks to enter and 
off load their pallets at one time. The lifts were 
installed by Aldous and Campbell Limited and 
have a static capacity of 10 tons. Their carrying 
capacity is 4 tons and they operate at 75 ft per 
min. 

There are also 10 Slingsby hand operated 
pallet trucks of 30 cwts capacity and 35 sets of 
gravity roller conveyors, each 8 ft long. 

The shed itself is unheated. Ventilation, 
throughout is by means of air intake fans on 
both sides of the building, combined with 
extraction units in the roof. Cross ventilation 
is provided by the opening window sections. 
Hot cathode fluorescent lighting is used. The 
work was formulated under the general direction 
of Mr. A. H. Cantrell, chief civil engineer, 
Southern Region. The main contractors were 
Taylor Woodrow Construction Limited. 





















































CROSS SECTION A-A 


(Section B-B Similar 
but Floor Slob Omitted) 
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Fig. 3 The upper storey of the shed is used as a warehouse for traders who wish to avoid the congestio 
of central markets. 
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Carrying Out Contracts Under Water 


Founded in 1946 by two ex-naval officers, 
Universal Divers Limited, of Liverpool, have 
become one of the leading British underwater 
contractors. Recent contracts include diving 
work on the North Pier foundations of the new 
Forth road bridge, a pipeline crossing of the 
River Tees, and survey work in the Straights of 
Dover for the Channel Tunnel Study Group. 

Frogman gear is widely used on contracts 
where speed of arrival on site and economy of 
transport are essential, or where the great 
manoeuvrability of the frogman is an advantage 
—in sewers, for example, or even working 
upside down. The orthodox helmet-type dress, 
however, has not been superseded and is still 
essential for a wide range of diving contracts. 
A diver needs the extra protection of a helmet 
and high-pressure suit for working at depths 
much below 100 ft; while for handling materials 
that are either heavy or coarse, a diver prefers 
the protection offered by the heavy rubberised 
canvas of the orthodox suit. As this type of 
dress—with lead boots, brass helmet, and front 
and back weights—is considerably heavier than 
frogman gear, it is preferred by the diver who has 
to work in one spot in a strong current. 

The range of operations an underwater con- 
tractor can be expected to be confronted with is 
wide. They may be asked to carry out under- 
water surveys to high precision in nil visibility; 
undertake any work involving the use of an 
Oxy-arc cutter and welder; direct and control 


underwater block setting and concrete place- 
ment; carry out engineering work under water; 
undertake placement and detonation of explo- 
sives for sub-marine demolition; inspect and 
report on the condition of long culverts and 
tunnels; take underwater pictures or operate 
underwater television equipment. 

An example of the progress of an underwater 
contract is provided by recent work carried out 
by Universal Divers for the United Kingdom 
Atomic Energy Authority. In summer, 1957, 
the company were engaged on drilling and blast- 
ing offshore rock near the fast fission breeder 
reactor at Dounreay. When this was com- 
pleted they were commissioned by the Authority 
to carry out a survey at Warbarrow Bay, Dorset, 
in connection with the laying of a radioactive 
effluent outfall from the projected establishment 
at Winfrith Heath. This submarine survey was 
carried out during the autumn of 1957 by four 
divers under the supervision of one of the com- 
pany directors. 

The purpose of the survey was to locate pre- 
cisely any reefs or irregularities in the sea bed 
that might disturb the curvature of the pipe line 
or hinder its laying. Using a locally-hired motor 
vessel, the divers established surveying equip- 
ment and made a detailed survey between the 
high water mark and a point some 4,000 yards to 
seaward. For future reference, marker buoys 
and concrete blocks were laid at intervals of 
100 yards. 


Among those asked to tender for the construc- 
tion of the outfall, Taylor Woodrow Con- 
struction Limited engaged the services of Universal 
Divers during the summer of 1958 to take a 
further small survey and to carry out experi- 
mental rock drilling and blasting. During both 
this and the preliminary survey, self-contained 
frogman equipment was found to be of the 
utmost value, owing to its flexibility and ease 
of operation. 

Following the acceptance of their tender, 
Taylor Woodrow again retained the services 
of Universal Divers to assist in the preparatory 
work involved in laying the outfall. Four divers 
were in constant employment, literally from dawn 
to dusk. They operated from a small fleet of 
vessels, including a landing craft supplied by 
Universal for transporting personnel and explo- 
sives. The charges were laid by divers in the 
standard helmet type dress, several tons of 
explosive frequently being detonated at once, 
and after many weeks of arduous and difficult 
work in extremely poor visibility a channel was 
blasted through obstructions of solid rock. A 
frogman of Universal Divers was loaned at this 
period to the engineers of the UKAEA to assist 
them in recording levels and accurately checking 
progress in this part of the contract. The final 
task completed by the company was the demoli- 
tion of a sheet-steel piling cofferdam between 
high and low water. This was done with an 
oxy-arc underwater cutter. 





Wide Angle Camera Speeds Aerial Photography 


An aerial camera that can photograph an area 
of 593 sq. miles from a height of 50,000 ft in 
a single exposure on a negative 9 in square is 
to be used for photography in British Guiana. 
The weather conditions are so bad there, and 
opportunities for aerial photography so fleeting, 
that the camera’s laree coverage will be par- 
ticularly useful. 

The new camera is known as the Wild RC-9 
Super Wide Angle camera and is of Swiss 
design and manufacture. Its lens has a focal 
length of 3-Sin. In British Guiana the flying 
height will be 15,000 ft. At that height a single 
exposure takes in 53 sq. miles, compared with 
18 sq. miles by a standard camera. 


The camera will be used by Fairey Air Surveys 
Limited, White Waltham, Berkshire, in a DC-3 
fitted with long-range fuel tanks. This is the 
third consecutive year that the company has 
received a major contract for aerial photography 
in British Guiana. Because of the prevailing 
mist, rain, and low cloud, five radio stations are 
being set up in the interior of the country to 
report several times a day direct to the aircraft 
in flight, so that immediate advantage may be 
taken of any local patches of good weather. 


The new wide angle camera mounted in the Dakota 
of Fairey Air Surveys. The box on the right 
controls the exposure rate. 








Gies! Ejector Shows its Advantages 


The improvement achieved in steam locomotive 
performance by fitting a Giesl ejector compared 
with replacing a single chimney by a double 
chimney can be estimated from the results of 
recent tests by British Railways on Class 9 2-10-0 
locomotives. (The design and theoretical advan- 
tages of the Gies! ejector were described in a 
previous issue—ENGNG., p. 510, 17 April, °59.) 
It appears that the Gies] ejector reduced exhaust 
pressure by nearly four times the amount 
achieved by the double chimney. And whereas 
the ejector clearly improved locomotive perform- 
ance, the variation produced by the double 
chimney was less than the difference between 
Sa peer of two locomotives of the same 
class. 

The relevant figures on which this comparison 
is based are contained in Bulletin No. 13 and 
Report No. 18, and are as follows: With the 
single chimney, at a steam rate of 20,000 Ib per 
hour, the draught at the front of the smokebox 
tube-plate was 4:0 in and the exhaust pressure 
was 4-Sib per sq. in. The total vacuum was 
§ in, including self-cleaning plates’ resistance. 


With the double chimney and a steaming rate 
of 20,000 Ib per hour, the smokebox draught was 
3-80 in and the exhaust pressure 3-801b per 
sq. in. In this locomotive no self-cleaning plates 
or spark arrester were fitted. Nor were they 
in the locomotive equipped with the ejector. 
This latter locomotive, for a steam rate of 20,000 Ib 
per hour, showed a smokebox draught of 4-0 in 
and an exhaust pressure of 1-74 1b per sq. in. 
Thus the relation between the draughts at the 
front of the tube plates and the exhaust pressures 
was 0-89, 1-00, and 2-30 for the single chimney, 
the — chimney, and the Giesl ejector respec- 
tively. 

When allowance is made for the fact that 
the single chimney had to overcome the additional 
resistance of the self-cleaning plates, the improve- 
ment made by the double chimney is clearly very 
small at this steam rate. 

If the gas-steam relationship had been the 
same in all three cases, then the relative showing 
of the above draught/exhaust-pressure relations 
would be a direct measure of the relative pumping 
efficiencies. Allowing some advantage in steam- 


ing qualities for the double over the single 
chimney, and assuming that the ejector-equipped 
locomotive steamed only just as well as the 
double chimney engine, then the most favourable 
judgment for the double chimney would indicate 
comparative draughting efficiencies of 0-8: 
1-0 ; 2:3. 

Absolute figures for exhaust pressures show 
that the double chimney brought about a reduc- 
tion of 0-7 Ib per sq. in compared with the single 
chimney, while the Giesl ejector brought an 
additional reduction of 2-06 lb per sq. in; but 
it must be remembered that the draught produced 
by the double chimney was lower. Even dis- 
regarding this latter feature, the effect of the 
Gies! ejector upon exhaust pressure was 2-76/0-7, 
that is, 3-94 times as great as that of fitting a 
double chimney. 

The figures for the double-chimney and the 
Gies! ejector were taken at the Rugby test plant. 
Those for the single chimney were first established 
by tests on the stationary test plant, the boiler 
efficiencies obtained being reproduced on the line 


later. 
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Special Article 





The Diverse Needs 


An important target of fore- 
man, or surpervisor, training 
is to encourage the objective 
consideration and sharing of 
management problems and 
responsibilities. 


F THERE is one point of agreement on the 

difficult questions of the position and needs 

of foremen in industry, it is that specific training 
is increasingly necessary. 

Fulfilling the foreman’s role in a wide variety 
of firms may be found men who have graduated 
from famous universities all the way along the 
line to men whose knowledge has been picked 
up, in the words of the trade union leader and 
statesman Ernest Bevin, in “the hedgerows of 
experience.” 

There are many ways and places in which 
training in foremanship, or for supervisory 
positions, is given in the United Kingdom. 
They include technical colleges, a number of 
centres of adult education, and also certain 
special institutions, most of them with direct 
links with industry either through local firms or 
in some cases through an impressive list of 
major companies. 

A useful classification has been established by 
the Brooklands County Technical College, in 
Surrey, who collaborate with a number of 
companies in arranging residential courses for 
supervisors. 

The Brooklands courses are aimed at giving 
training for: 

1 Those whose qualifications for control on 
shop floor or in office are that of long experience, 
character, and perhaps some internal training. 

2 Those whose achievement in technical and 
professional fields has brought them to positions 
where the supervision of the work of others is 
their primary duty, and 

3 Those who, for reasons given above, are 
becoming personally involved in coordinating 
their own decisions and attitudes with “ opposite 
numbers ”’ in other departments. 


CONTROL 


The courses, run at week ends since some 
firms find release for continuous study in working 
time is too difficult, have Control as their theme. 

This is taken as covering the instruments of 
control available to managements and the place 
of the supervisor in a given scheme for control. 
Exercises, both written and spoken are done in 
meeting procedures and in communications. 

The companies collaborating with the Brook- 
lands County Technical College in these courses, 
three in number and running from the first in 
November and December up to the third in 
February and March, are: 


Gresham Transformers, Hanworth 

Grundy (Teddington) 

Grundy Equipment, Cowley 

Hackbridge Hewittic Electric, Walton-on- 
Thames 

International Computers and Tabulators, 
Croydon 

Partridge Transformers, Chessington 

William Robertson, Warrington 

Smith’s Aircraft Instruments, Cheltenham 

Solartron Electronic Group, Farnborough 
and Thames Ditton 

Vickers Armstrongs (Aircraft), Weybridge 

Vickers Armstrongs (Engineers), Crayford 
and Weymouth. 

A swiftly growing specialist company giving 
supervisory training both in their own centre 
and at the works of a number of companies 
throughout the United Kingdom is the High 
Wycombe, Buckinghamshire, concern—Supervis- 
ory Training Services Limited. STS is able to 
call on its own staff of highly able lecturers and 
on university staff when the occasion arises. 

Employers in Cardiff and Birmingham have 


asked STS to arrange courses locally and this 
will be done in accomodation found in the cities. 

Supervisory training falls fairly easily into two 
divisions; courses given at a residential educa- 
tional centre, and in-plant lectures and dis- 
cussions where a group from one company 
gather in anything from a senior management 
dining room or company cinema to some iron 
walled room that happens to be spare at the 
time. 

The residential course for supervisors puts its 
students alongside men from other plants and 
other industries. It genuinely offers a brief 
opportunity of wider horizons, broader prospects 
than a man works with in one company. It also 
provides continuous contact with the other 
supervisors on the course, with the instructors, 
and with an atmosphere of inquiry and objective 
consideration about the job. 


MIXED BACKGROUNDS 


In-plant training has its own special advantages 
too. Foremen, or supervisors, are not just 
units on an industrial payroll. They have wives, 
homes and other personal interests. The in- 
plant course does not incur resentment by 
breaking through these important elements in the 
supervisor’s life. In some large establishments 
it is literally true that one foreman may not have 
met his opposite number in a distant department 
for years, or perhaps at all, and a series of after- 
noon lectures and discussion round the same 
table may not only achieve a useful gain in bring- 
ing the supervisor to think more effectively about 
his own and the management’s problems, it may 


An in-plant lecture to 
airline supervisors. 


well enlarge to a useful degree the extent to 
which the management’s front-line controllers 
do really know what they are all doing. 

What can be aimed at in a supervisor's course 
is well indicated by this description of a pro- 
gramme carried out by Supervisory Training 
Services for a major British airline operator. 
The three main stages were:— 

1 An understanding of human behaviour in 
the industrial setting. Causes and effects of 
management policy, reorganisation and decisions. 

2 The position of the Trade Union movement 
and the causes and effects of trade union beha- 
viour, official and unofficial in the organisation 
and during a period of reorganisation. 

Bearing in mind the above, a consideration 
of what management and supervisors can do 
to ensure the success of the enterprise. Such 
problems as communications, specialist functions, 
the status of the supervisor, and the understand- 
ing and use of management techniques (work 
study, etc.) are covered at this stage. 

Over so broad a field the depth of penetration 
achieved in the inevitably short periods of 
instruction and discussions that are associated 
with supervisory training is understandably 
open to question. The answer, to be useful, 
must be related to the aim of the courses. 

Plainly this must be to produce more efficient 
foremen—and within this it appears to be widely 
accepted is implicit the finer aim, to make the 





of Foreman Training 


foreman think more naturally of management 
techniques, duties and objectives. 

If the managing director of a company who 
had contracted for a supervisory training course 
for his foremen were to walk into the discussion 
and hear involved argument on the best way for 
a company to deal with a chief executive who 
turned out to be not up to his job, he might 
think that he had been mistaken in allowing the 
lecturer past the guard at the gate. 


PROBLEMS 


His impression could be reinforced when 
the argument turned to retirement of executives 
at fifty in order to stimulate promotion of younger 
men and the advance of new ideas in the com- 
pany. But if he had any serious objection he 
would be told he was wrong. 

For how else to encourage supervisors to 
think objectively about problems that come up 
in the running of the factory, if not by leading 
them into discussion. 

As a contribution to the morale of a company’s 
foremen the systematic course, whether at resi- 
dential centre or in-plant has a widely recognised 
value. It is a commonplace that the way to 
catch a person’s attention, and even regard, is 
to get him to talk about himself, and that 
includes his job. Evidently, and there is nothing 
particularly new about the principle of this, 
there is no means for improving the way a group 
of men do their job other than bringing them 
together in an organised, purposeful way, and 
leading them in discussion of their position in the 
company, the way in which they discharge their 





routine duties, the views they share, or do noi 
share, on the way in which detailed, if hypotheti- 
cal management problems are to be solved. 

If it is not uncommon for some supervisors 
to approach an afternoon discussion group of 
an in-plant lecture as a “ soft’? way of passing 
away the time, it is much less common for such 
a group to disperse, probably a little after its 
due time, without having expended much more 
mental energy and force of argument than in @ 
normal afternoon. 


Among the Colleges and Centres at which 
foremen or supervisors’ courses and experience of 
such training are available, are; 


Birr “me College of T: 
irmingham ‘ec 4 
Bristol College of = 


Cardiff, Welsh Collese of Advanced T: 

‘ardiff, 4 
Some F Coy the echnology 

ay ne nage Allied Employers’ West of England 
Glasgow, Royal College of Science and T ; 
pa ollege : echnology 
Hatheld Technical College, 


- 4 anor, 
w Technical College, 
Wolverhampton and Staffordshire College of Technology. 








On the Shelf 


By Frank H. Smith 


Y HEART bleeds for the hon. librarian of the 
Juniors (Junior Institution of Engineers). 
In the editorial pages of the November Journal 
there is a complaint that each year when he takes 
stock of his 5,000 or so books some are missing. 
This is not entirely due to filching or unofficial 
borrowings but because people (in a spirit of 
misguided helpfulness) put back books that they 
have taken from the shelves instead of leaving the 
job to the authorised person. I know the 
trouble only too well. In fact, some users get 
quite snooty if you ask them not to, implying 
that they are as capable of putting a book back 
as any half-witted librarian and as they pursue 
this line of argument with the librarian they are 
putting back the book they are holding—on the 
wrong shelf. After telling readers not to replace 
books, the note goes on “ That will relieve his 
brow of several furrows. Still more would 
di if he could learn the whereabouts of 
the following . . . (followed by titles of books).”’ 
I could not make out why the finding of certain 
titles should make others disappear until I 
realised that we were referring to the furrows on 
his brow. 

Being a mean type I do not often give a boost 
to books which I have to buy for my library, but 
I am making an exception in the case of Cassell’s 
Directory of Publishing in Great Britain and the 
Commonwealth. This is a first effort and costs 
36s. It contains a quite extraordinary selection 
of material that one is always needing but can 
never find. The Ed.—Margaret Flower—is to 
be congratulated on filling the long felt and 
arranging it in an original fashion. Even the 
end plates are useful. 

I have had a vient de paraitre card from 
Editions Techniques des Industries de la Fonderie, 
19 avenue Raphaél, Paris 16e, giving me the 
table of the matiéres of the new “ Guide des 
Bureaux d'Etudes pour la Conception et le 
Trace des Piéces Moulées en Alliages Légers,”’ 
for which they are asking 14. NF. Just the thing 
for those interested in the alliages legers which, 
are, of course, assez forts for the job en main. 

From the American Chemical Society comes an 
announcement (I nearly forgot the address— 
1155 Sixteenth Street, NW Washington 6) of 
“a new way to get more from the chemical 
knowledge at hand,” where they start with 
reference to chemical haystacks getting bigger 
and needles (which they omit to say are pieces of 
information) finer. Starting in 1961, Journal of 
Chemical Documentation will appear twice a 
year, “ each issue containing a wealth of informa- 
tion by specialists in every phase of documenta- 
tion.” So now we have to phase up to docu- 
mentation. They reckon on 50 articles a year 
and the cost is $10 ($7 to members). 

I was not aware that the books of the Oxford 
University Press could be bought by monthly 
subscriptions until I read about it in their 
autumn list. And it is to mention their autumn 
list that I make such play with their subscription 
plan. Write to Book Subscription Department, 
ta Amen House, Warwick Square, London, 

I get quite upset when somebody reads of 
something in my column and then finds he (or 
she) cannot get hold of it. 1 understand that my 
reference to Transport Electronics News led at 
least one person to ring British Transport Com- 
mission to ask for a copy, only to be told that 
it was for circulation among the staff of BTC. 
Yet I do not remember seeing “ Restricted ” on 
the cover and a copy certainly reached 36 Bedford 
Street. On behalf of my reader I feel hurt and 
1 don’t care if the BTC knows it. I can always 
use my bicycle. 

I notice that Aslib are advertising for a 
librarian again. That job must be one of the 
finest springboards outside an Olympic swimming 
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More Than Transparent 


Glass: Its Industrial Applications. By CHARLES 
JOHN Pours. Reinhold, New York; Chapman 
and Hall, London. (56s) 

As its title implies, this book is designed to give 
engineers, scientists and production personnel 
insight into what can be done with glass as an 
industrial material. To achieve this purpose, 
the book devotes the first six chapters to a com- 
prehensive but at the same time concise recapitula- 
tion of the nature, manufacture and properties of 
glass. Much of this information has of course 
been published before, but here the author seems 
to have presented the subject most successfully 
and in sufficient technical detail to ensure ready 
appreciation of the significance of the later 
chapters which deal with applications. It is 
noteworthy also that reference is made to many 
of the most recent developments in glass tech- 
nology. 

C. J. Phillips is Professor of Ceramics at 
Rutgers University, New Brunswick, N.J., and 
has held positions in several of the larger glass 
companies and corporations in the United States. 
Consequently most of the data has particular 
reference to American practice. This emphasis 
does not however detract from the value of the 
book for British or other nationalities—the 
technology of glass is an international language. 

Professor Phillips points out that in the glass 
industry quite unparalleled technical development 
has taken place in this century. This has made 
glass a really important industrial raw material 
which it is necessary for industrialists to know 
and understand. It is true to say that glass can 
combine simultaneously properties which no 
other single material can give. 

Of particular value are the three chapters 
dealing with design and tolerances, nature and 
composition, and physical and chemical proper- 
ties. These aspects are not well understood, as 
Professor Phillips notes, outside the industry, 
but here we have them presented in a clear and 
most readable manner. 

The remainder of the book then proceeds to 
cover the multifarious industrial fields where 
glass plays a vital part. The first is of course 


in building construction, and covers general 
glazing and the various types of glass available 
for this purpose. There are sections on con- 
trolled light distribution, window insulation 
and fuel savings, a brief mention of modern 
curtain-wall construction and the use of colour 
fused tempered glass. . 

Then follow chapters on such widely varying 
products as glass containers, laboratory glass- 
ware, and glass for the chemical industry which 
includes plant-size glass pipelines, heat exchangers 
and columns. 

There is a chapter on electric lamps and 
electron tubes followed in natural sequence 
by one on illumination, which covers not only 
indoor lighting but highway lighting, marine 
lighting, railway signalling and airport lighting. 

The author then discusses optical glass. Here 
he considers glass for spectacles, microscopes, 
telescopes, cameras and an endless variety of 
instruments. Indeed without glass science would 
be blind. 

To complete the survey there is a chapter 
devoted to special glasses and applications. 
The author discusses sintered glass, electrically 
conducting coatings, radiation sensitive glasses, 
tiny capacitors and resistors and huge radiation 
shielding windows weighing up to 10 tons. 
Without these “ponderous peepholes” of 
stabilised glass, radioactive research would 
be very handicapped. 

Professor Phillips devotes the last chapter to 
“Fibrous Glass.”” In 23 pages manufacture, 
properties and applications are treated. Thermal 
insulation, both high and low temperature; 
filtration; acoustical insulation, textile products, 
electrical insulation and glass reinforced plastics 
are touched upon. 

The book is provided with an interesting 
appendix defining a number of special terms 
relating to glass and glass products, and has 
also a satisfactory index. This is a most useful 
book which to a marked degree succeeds in doing 
what it sets out to do in a thorough, logical and 
readable fashion. 


Peter M. DAvIDSON 





Theory Follows Practice 


Design and Performance of Gas Turbine Power 
Plants. Edited by W. R. HAWTHORNE and 
W. T. OLson. High Speed Aerodynamics and 


Jet Propulsion, Volume II. Princeton Uni- 
versity Press, Princeton, N.J.; Oxford University 
Press, London. (105s) 


Turbulent Flows and Heat Transfer. Edited by 
C.C. Lin. High Speed Aerodynamics and Jet 
Propulsion. Volume 5. Oxford University 
Press. (105s) 


The extent to which theoretical explanation lags 
behind experimental practice in gas dynamics is 
amply demonstrated by these two volumes. 
They are two further volumes in the 12 volume 
series on High Speed Aerodynamics and Jet 
Propulsion published jointly by the Oxford and 
Princeton University Presses. The title of the 
first is somewhat misleading for it is in fact 
concerned only with combustion systems and 
mechanical and metallurgical aspects of design, 
and for a complete study of gas-turbine power 
plants Volume 10 of the series, which is not yet 
published, is also required. 

The book begins with a brief general intro- 
duction by one of the editors to the factors under 
consideration and then immediately moves on 
to the problems of combustion-chamber design. 
The requirements of a satisfactory combustion 
system for a gas turbine are dealt with, followed 
by a chapter on the techniques by which these 
requirements can be achieved. The third 
chapter in this section, entitled ‘“ Processes,” 
deals with some theoretical aspects of the factors 
affecting combustion-chamber design. The con- 


nection between this work and the earlier, 
practical sections is often not quite clear. The 
attempt is apparently made to correlate the per- 
formance of complete combustion systems with 
the theoretical knowledge of the processes 
concerned, but the impression the reader receives 
is that the degree of correlation possible is very 
limited, and it seems that equally effective, or 
ineffective, correlations can be obtained from 
quite different theoretical bases. 

A section then follows on experimental 
techniques which are relevant to the immense 
amount of research and development work 
which is being undertaken in connection with 
the development of gas-turbine combustion 
systems. A chapter reviewing the problems and 
requirements of fuel injection, covering the use 
of liquid, gaseous and solid fuels, shows this 
apparently menial work in its true importance, 
particularly by the quality of the research which 
has been done upon this topic. 

There then follows a section on flame stabil- 
isation which emphasises the largely empirical 
nature of any research which is to have an 
obvious connection with practical requirements. 
Theories to support the empirical findings are 
numerous, but it is difficult to find any con- 
clusive evidence for the applicability of any one 
more than the others. In this chapter the various 
problems in flame stabilisation considered involve 
studies of gaseous mixtures of air/fuel-spray 
mixtures and stabilisation in actual combustion 
chambers. j ; 

It is shown in this latter connection that 
reaction-rate theory seems to apply better than 
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the others to the correlation of combustion 
performance, but the interesting point is made 
that a limit on combustion intensities is set 
more by the degree of mixing attained than by 
actual reaction rates, which suggests that theories 
based on this process are somewhat academic. 

The mixing processes are seen from the fore- 
going chapters to be very important constituents 
of the total combustion process and a chapter 
follows on this important aspect of the work. 
Again we find as many theories as workers on 
the subject, all of which have only the most 
tenuous connections with practical problems. 

A chapter on the requirements of fuels for gas 
turbines follows and the section on combustion 
concludes with a chapter on combustion-chamber 
development. This account confirms the belief 
that there is often little relation between much 
fundamental research and practical requirements, 
even when both are concerned with the same 
topic—combustion in this instance. For example, 
it is pointed out in this chapter that heat release 
rates of only 1/20th to 1/100th of the maximum 
possible in fully mixed reactors, on which much 
fundamental research has been done, is attained 
in practice. 

The mechanical and metallurgical aspects of 
gas-turbine design are treated in the section 
which follows, and the introduction makes a 
very interesting point by noting how important 
to the study of materials generally the discovery 
of the X-ray diffraction method has been: and 
it is, of course, the material problems which 
largely decide the practicability of the gas turbine. 
This chapter deals mainly with the fundamental 
aspects of the mechanical properties of solids, 
and only surveys very briefly the properties of 
existing materials, for the very sound reason, 
made by the author of this chapter, that such 
a survey could only be very ephemeral. A final 
section of the book deals with the overall per- 
formance of turbine power plants. Ranging 
from a survey of the basic thermodynamics of 
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the cycle to the problems of attaining satis- 
factory equilibrium running conditions, this 
chapter is very clearly presented and complicated 
only by the plethora of symbols which must be 
a printer’s nightmare; for example, ,AT,,° ! 

A similar comment was made when the present 
writer reviewed Volume 12 in this series (ENGNG., 
vol. 189, p. 762, 1960), and, following from this, 
it is impossible not to take note of the repetition 
and overlap which occurs in this series. This 
shortcoming is probably impossible to avoid, 
except perhaps with the very strictest editing, 
but it does make one wonder whether the 
value of such a comprehensive series of works as 
these volumes represent is really worth the 
enormous effort which must have been involved. 

The second volume, Turbulent Flows and Heat 
Transfer, considers interrelated problems of 
turbulent flow and heat transfer which are, of 
course, of immense importance in the subject 
matter of these volumes, and, indeed, in many 
modern technologies. It begins with an authori- 
tative section on the factors affecting the tran- 
sition from laminar to turbulent flow. The 
complexity of theoretical processes associated 
with this problem are made amply clear, and the 
fact that apparently trivial factors can effect 
transition suggests that it is unlikely that a 
complete and comprehensive theory will ever 
be produced. 

A section follows which propounds the 
fundamental theories which may be applied to 
the calculation of velocity, pressure and tem- 
perature gradients in turbulent flow, and the 
necessity for semi-empirical methods is made 
clear both in this chapter and, in a rather 
different manner, in that following which deals 
with statistical theories of turbulence. Con- 
duction of heat is treated in a short chapter of 
very conventional form, and the following 
chapter on convection in liquids and gases is 
similarly representative of much well known 
work, with the emphasis on compressible flow 


Publications 


n gases as befits a book of this nature. This 
latter section is very exhaustive, and ranges 
from a survey of boiling heat transfer to the 
problems of transpiration cooling, in which the 
coolant is forced through a porous boundary. 
The volume concludes with a chapter which 
contains very familiar and standard work on 
heat transfer by radiation, presented, in the words 
of the preface, “‘ from somewhat different points 
of view.” 

This final chapter with the so-appropriate 
remarks in the preface is characteristic of the 
nature of the work presented in these volumes, 
and presumably of much work that is being done 
in the development of high-speed aerodynamics. 
It is characteristic in the sense that it illustrates 
the two quite distinct streams of thinking and 
research which exist. The first comprises those 
concerned with the fundamental aspects of the 
problems which are involved, and the second 
those concerned with the more practical day-to- 
day engineering requirements which necessitate 
a sound estimate of the probable values of many 
coefficients required for the purposes of design. 

What seems clear from reading these volumes 
is the gap which exists between these two streams. 
It is at its most evident in the work on combustion 
in the earlier volume and in the theoretical 
work on turbulent flow, and it only occasionally 
seems to be bridged where the fundamentalist 
predicts trends before the empiricist discovers 
them experimentally. An example of this is in 
the prediction of the stabilising effect of heat 
transfer on the boundary layer, particularly in 
compressible flow; but unfortunately such 
examples are rare and the theoretician is usually 
struggling behind the empiricist to explain the 
results which are already being used for engi- 
neering design. It is certain that the rate of 
technical progress would increase enormously if 
the gap between the theoretical and experimenta 
streams could be bridged more often. 

F. J. BayLey 





Exclude Contaminating Gases 


Vacuum Processing in Metalworking. By J. 
WesLey CABLE. Reinhold, New York; Chap- 
man and Hall, London. (44s) 


During recent years a number of books, and 
papers in the technical press have covered the 
theoretical side of vacuum metalworking. These 
have left a gap for a practical treatment of the 
subject aimed at the newcomer to vacuum work 
and the non-scientific reader. In his book 
the author has endeavoured to fill this gap; 
indeed in the opening chapters covering the 
history and principals of vacuum techniques he 
does this admirably. The text is simple and 
easily understood by the non-scientific but there 
is also enough information to keep the more 


advanced reader interested. In later chapters 
it is disappointing to find that far too much space 
is spent on the non-vacuum aspect of metal- 
working. 

The processes in general use, outgassing 
refining, purification and distillation, are dealt 
with briefly but adequately, as are vacuum sinter- 
ing, vacuum deposition, brazing, and welding. 
Vacuum melting and casting receive a more 
thorough treatment, but it is unfortunate that 
the most rapidly expanding process in this field, 
vacuum degassing of steel, receives only a para- 
graph. 

Illustrations are few and unrelated to the text, 
and it is felt that in a book of this type a few 


simple line diagrams would have helped to make 
the text much simpler to understand. 

The book is equipped with a comprehensive 
index and is well worth reading provided it is 
understood that it is not intended as a work of 
reference but only as an introduction to the 
subject. Bearing in mind the purpose of the 
book, it is a pity that the author, after recom- 
mending the reader to consult other works for 
more technical details, neglects to provide a list 
of references. However, the publishers to some 
extent compensate for this omission by announce- 
ments on the dust cover. 


G. M. GILL 





Dear or Deadly Octopus? 


Corporation Wife. 
Collins. (16s) 


During one-third of every 24 hours men and 
women are forced into certain social patterns in 
order to earn a living. It is surprising how 
small a part the novel has played in helping the 
present highly articulate generation to under- 
stand the problems created by this situation. 

In these days it is accepted that the efforts of 
companies to give security and satisfactory 
remuneration to employees may lead to commer- 
cial juggernauts capable of destroying individual 
freedom and imposing false values. The effect 
may be felt, not only by employees but also by 
their families. So far has this encroachment 
on privacy proceeded in the name of managerial 
paternalism that a trend in thinking has developed 
which emphasises the function of companies to 
earn profits and to tinker less with private lives 


By CATHERINE GASKIN. 


under the cloak of reasonable demands for 
loyalty. All this is raw material for the tech- 
nique of the novel and Miss Gaskin has set out 
to deal with it. 

Her book is the story of an American corpora- 
tion which buys up a small and declining company 
in a country town not far from New York and 
saves the local economy from gradual attrition. 
The price to be paid is conformity to the moral 
standards and social interests of the corporation 
—not all of which are brutally self-centred. 
Miss Gaskin is commendably fair on this point. 
The book tells of how the corporation’s needs, 
interests and standards percolate into the private 
lives of the community. ‘ 

Such a theme is a tremendously important 
one for this age. It is the stuff of tragedy, or 
tragi-comedy. It calls for the gradual over- 
whelming of a hero or the antics of Mr. Charles 


Chaplin at executive level. The narrative of this 
book is exceedingly well handled but it does not 
live up to its great.possibilities. 

The story is developed through the experiences 
of the wives of the corporation’s executives, 
who are either local people or have been brought 
in from New York to help run the new subsidiary. 
The telling of the story through the social 
by-play is exceedingly well done. The book is 
thus written from a woman’s point of view and 
could be all the more refreshing for that. There 
is no reason why the theme should not have a 
tragic heroine in the shape of an executive's 
wife. To men who read it the issues could be 
made all the more alive. 

_ The opportunity is lost however. The narra- 
tive moves quickly in a crisp, readable, woman’s 
magazine style. Its flavour is cynical. There 
are plenty of emotional tears but none of true 
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strong romantic, though 
concealed, prejudices and in the end he 

does not care what happens to these 
unhappy emotional women. The author nearly 
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swings it the right way by having a girl raped, 
the vivid gad in the book, but even 
here we get the wrong twist in the end. 
book is about freedom. How is one to 
intain one’s individuality at all levels against 
the organised pressure to conform? In the end 
some of the characters get freedom of a kind, 
but most succumb. The reader expects them to 
do so, for each enters the story ill-equipped for 
the fight. None of them have any religious or 
philosophical resources to fall back on; none 
of them believe in anything bigger than them- 
selves. They seek, and temporarily find, solace 
in sex or the bottle. The theme is worth bigger 





Trade Union Law. By NorMAN ARTHUR CITRINE. 
2nd Edition. Stevens and Sons Limited. (105s) 
In the ten years since the first edition of this “ authori- 
tative ition (Lord Kilmuir) some important 

changes have been made, and decisions of 

. every aspect of trade union 
law. The author has sought to cater for the layman 
—the trade union officer and the student—as well as 


i ntains nearly ions, 
ranging from an elevation of Hancock’s Tug to a 
ns oaee of views of Aveling’s, Burrell’s, 
Fowler's Savage’s erecting shops. 


ee eee ae ee. By WiiutaM R. 
rs 6a) McGraw-Hill, New York and London. 
's 


iled survey of all the important propulsion 
concepts for flight beyond the atmosphere. Systems 
such as the nuclear rocket, ion drives, photon drives 
and anti-gravity devices are compared for per- 
formance capability, technical feasibility and present 
state of development. 
Accidents and Ill-Health at Work. By Joun L. 

Wiiutams. Staples Press. (45s) 

The problems of accident prevention in all forms of 
work, and the efficacy of methods in current use are 
discussed, and the empirical development of the 
existing scheme criticised. A comparison is made 
with international practice and an account given of 
recent improvements and proposals for advances. 


Introduction to Modern Network Synthesis. By M. E. 
ous) VALKENBURG. Wiley, New York and London. 
Writing at the graduate or advanced undergraduate 
level, the author has attempted to hold a course 
between the approach of appliea mathematics and the 
solving of day-to-day problems, and at the same 
time limit the number of subjects covered so that 
from the vast literature enough detail for under- 
standing could be provided for each topic. 
BP Book of Motor Cycle Racing. Edited by MURRAY 
Waker. Stanley Paul. (8s 6d) 
A heavily-illustrated account of the history, riders, 
makers, models, records and circuits. For the 
enthusiast. 


Selling: Its Broader Dimensions. By TayLor W. 
MELOAN and JoHN M. RATHMELL. Macmillan, 
New York and London. (38s 6d) 

content of organised courses in 

from a very wide selection of books and journals. 


(42s) 


with the subject. In addition to test techniques the 
author has considered the principles of the standard 
classes of machines, the purposes of the tests, and the 
treatment of the data obtained. 


Watermills with Horizontal Wheels. By Paut N. 
Witson. Society for the Protection of Ancient 
oo 55 Great Ormond Street, London, WC1. 

) 


The horizontal wheels in their simplest forms were 

essentially tools of primitive agricultural com- 

munities, unlike the vertical wheel, which even in the 

Middle Ages was the prime-mover utilised by an 

evolving capitalist society. 

Self-Organizing Systems: Proceedings of an Inter- 
disciplinary Conference, May, 1959. Edited by 
MarsHaAtt C. Yovits and Scotr CAMERON. 
Pergamon Press. (60s) 

During the last decade or so there have been great 

advances in information processing techniques. 

However, certain problems, mostly those involving 

non-numerical types of information, can be solved 

efficiently only by the use of a machine with a high 
of learning or self-organising capacity. The 
conference rted here was sponsored by the 

US Office of Naval Research and the Armour 

Research Foundation. 


Principes des Calculatrices Numériques Automatiques. 
By P. Nasiin. 2nd edition. Dunod, 92 rue 
Bonaparte, Paris 6. (13 NFr) 

Based on courses given at the Ecole National 

Supérieure de l’Armement and the Ecole Nationale de 

l’Electricite, this introduction to computers is 

divided into sections on operation and electronics. 


Steel. By Frepericxk E. Dean. Frederick Muller. 


(9s 6d) 
A young n’s guide to the history, manufacture 
and utilisation of steel, published in the Mechanical 
Age Library. 


Mineral Processing. By E. J. Pryor. 2nd edition 
of “ An Introduction to Mineral Dressing. Mining 
Publications Limited, Salisbury House, London, 
EC2. (90s) 

The change of title in this new edition reflects the 

development of scope which has taken place, and, 

while the introductory matter has been retained, the 

—_ subjects are developed to a more advanced 


The Life and Works of A. K. Erlang. By E. Brocx- 
H. L. HAtstrom and ARNE JENSEN. 2nd 
edition. Acta Polytechnica Scandinavica, Applied 
Mathematics and Computing Machinery Series 
No. 6. Acta Polytechnica Scandinavica, Box 5073, 
Stockholm 5. (21 Sw. Kr.) 
This volume was intended as a complete edition of 
A. K. a eee works, which had previously 
been available in articles distributed through the 
Danish and foreign periodical literature. It comprises 
a bi essay, and surveys of Mr. Erlang’s 
statistical, mathematical and electrotechnical works. 


Public Relations and Management. Davip FInn. 

or , New York; Chapman Bf Hall, London, 
Written for the business executive, this book sets 
out to show what public relations can and cannot do 
for a ny. The author describes how public 
relations fit into management policy, and demon- 
strates how a campaign works and how it can be 
controlled and appraised. 


Hydro-Electric Power. Ernest F. CARTER. 
Frederick Muller. (9s Pet 
is book for younger readers the author traces 
ry of water power from ancient China to some 
the major hydro-electric schemes of the last 
. A volume in the Mechanical Age Library. 
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people and more completely rounded characters. 
The book is saying, perhaps unconsciously, that 
freedom can be preserved only by the eternal 
vigilance of men and women of character. 

In many ways, however, it is a good try. 
The story does not flag and there are some 
excellent touches. The fear of younger men’s 
initiative felt by senior executives, the calculated 
shrewdness of top management making terms 
with its collective social conscience, the agonies 
of a small business in decline, men intriguing 
and calling it work—they are all woven in. 
It is a stimulating, readable but at times exasper- 
ating book. G. E. TEWSON 


The Reviewers 


Mr. Peter M. Davidson is manager of the technical 
sales department of Pilkington Brothers Limited. 


Dr. F. J. Bayley, M.Sc., A.M.I.Mech.E., is reader in 
gas dynamics in the University of Durham. 


Mr. G. M. Gill, A.Met. (Sheff.), L.I.M., is a scientific 
officer in the Metal Treatment Section of the 
Metallurgy (General) Division of the British Iron 
and Steel Research Association. 


Mr. G. E. Tewson, M.A., is a partner in the firm 
O. W. Roskill Industrial Consultants. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials 


Incoloy DS. HENRY WIGGIN AND Co. Ltp., Wiggin 
Street, Birmingham 16. This Ni-Cr-iron alloy 
was known as Nimonic DS. Data and notes on 
fabrication. 7 pp., ill. 


Aluminium Scrap. AsSOCIATION OF LIGHT ALLOY 
REFINERS AND SMELTERS Ltp., 3 Albemarle Street, 
London, W1. If you produce any kind of alumi- 
nium scrap obtain this. It will tell you what you 
should separate from what to obtain a fair price 
with least trouble. Index to trade language. 
3 pp., unill. 

Greases. ACHESON COLLomws Ltp., P.O. Box 12, 
Plymouth, Devon. A list of Gredag greases and 
special compounds. Data for preliminary selec- 
tion. 13 pp., unill. 


Aluminium Alloys. IMPERIAL ALumiNiuM Co. LtD., 
P.O. Box 216, Birmingham 6. This company’s 
—— index to properties of their alloys. 70 pp. 
unill. 


Chemical Feeds. WALLACE AND TIERNAN LTD. 
Power Road, London, W4. Large table shows dry 
chemicals commonly used in water, sewage and 
waste treatment and gives data to aid selection. 
3 pp., unill. 

Nickel Alloy Steels. Monn Nicket Co. Ltp., 
Thames House, Millbank, London, SW1. Collec- 
—s informative Mond advertisements on En 
steels. 


Lead for Batteries. LEAD DEVELOPMENT ASSOCIATION, 
18 Adam Street, London, WC2. Up to date intro- 
duction to workings of the lead acid battery. 
4 pp., ill. 

Ready-Mixed Concrete. CrMENT AND CONCRETE 
ASSOCIATION, 52 Grosvenor Gardens, London, 
SWI. List of UK suppliers revised to August, 
1960. 37 pp., unill. 


Insulation. MICANITE AND INSULATORS Co. 

— or Lane, Walthamstow, London, 
. Revi ata On company’s ran f 

based materials. 25 pp., ill. . ee 


High Impact Polystyrene Sheet. Sarno PRropucts 
Lrp., East Cowes, Isle of Wight. Wealth of 
experience on making best use of polystyrene sheet. 
Forming techniques. 28 pp., ill. 
and Jointings. GeorGeE ANGUS AND Co. 
Ltp., Westgate Road, Newcastle upon Tyne 1. 
Commendable catalogue of this firm’s products, 
giving data for selection. 38 pp., ill. 

Refractory Coating for Steelmakers. Corrosion Ltp., 
Southampton. 4 in thick coating of Furnascote on 
ganister bricks has increased their life. 1 p. plus 
data, unill. 
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Electric Motor Controls 
For Moscow Trade Fair 


_ the products of the ALLEN 
West Company (the electric motor 
control gear manufacturers of Brighton) 
which are to be shown next year at the 
British Trade Fair in Moscow are a 
flameproof direct switching starter, 
pushbutton stations and a shunt limit 
switch, examples of equipment used in 
oil refineries and in mining plant in 
addition to their application in the 
chemical industry. 

With their brochure prepared for the 
Trade Fair and printed in Russian, 
Allen West will have a 500 sq. ft stand 
in the central building. The stand 
designer, Mr. John Lansdell, was 
responsible for the general design of a 
number of British overseas trade fairs, 
including those at Copenhagen, Helsinki 
and Lisbon. 

Among the 621 exhibitors whose 
stands will cover products from shoes 
and textiles to heavy machinery, Allen 
West will be the sole exhibitor con- 
centrating exclusively on electrical con- 
trol gear. 


Worswick-Baggeler 
Manufacturing Agreement | 


Equipment providing the only auto- 
matic process available in the production 
of non-ferrous ingots is covered by an 
agreement concluded between ALAN 
Worswick (ENGINEERING) Limited, the 
engineers and consultants of Blackburn, 
Lancashire, and Messrs. H. J. BAGGE- 
LER, of Cologne, West Germany. 

The agreement enabling Worswick to 
produce Baggeler equipment under 
licence is for the range of melting, hold- 
ing and annealing furnaces, ingot 
casting machines, automatic slab or 
ingot stackers and molten metal meter- 
ing pumps for transferring the metal 
to moulds from the furnace in accurate 
quantities. 


Anglo-Romanian 


| nels. 





Trading Arrangements 


The trade agreement signed earlier this 
month between Britain and Romania 
provides quotas for the purchase by 
the Romanians of £44 million worth 
of UK made plant, machinery, chemi- 
cals, textiles, motor cars and miscellan- 
eous products in the first period, which 
ends on 30 September next year, 
For the same period quota lists are 
provided for British purchases of 
Romanian goods worth £3} million. 
This is an additional amount to those 
goods which can be imported into 
Britain from Romania and _ other 
countries without import licences. 

Parallel with the trade agreement, 
negotiations over British claims arising 
from, or presented under the Peace 
Treaty with Romania, and claims 
arising from Romanian nationalisation 
measures, were concluded with an 
agreement. 

Claims by oil companies were ex- 
cluded from the agreement and these 
the Romanian Government have agreed 





to negotiate on in 1966. 


The agreement, signed in London, 
provides for payment by the Romanian 
Government of £1,250,000 in full and 
final settlement. Details of the distri- 
bution of the money are to be announced 
later. The Romanians have agreed to 
complete the payments by 31 January, 
1967. 


BBC Orders Thirty 
EMI Transmitters 


Thirty 1kW VHF modulated rans- 
mitter amplifiers by ELECTRIC AND 
MusicAL INSTRUMENTS ELECTRON- 
Ics have been ordered by the BririsH 
BROADCASTING CORPORATION. They 
are to be used for extended coverage 
and to give interference-free reception 
in a number of congested areas where 
reception is now unsatisfactory. 

The amplifiers will be installed in 
five satellite transmitting stations, each 
equipped with six amplifiers. They will 
radiate the Home, Light and Third 
Programmes from two transmitters 
working in parallel on the same 
frequency. 

This arrangement allows the stations 
to be used without an operator in 
constant attendance and means that 
programmes will continue even if one 
amplifier should fail. Similar EMI 
equipment has been supplied to the 
BBC for VHF/FM stations in Anglesey 
and the Orkneys. 

On the export front, EMI Electronics 
has received an order from the Mexican 
television centre, TELEVICENTRO, for 
three complete television camera chan- 
The units, delivered as soon as 
the order was finally agreed, replace 
equipment of United States origin. 

EMI equipment for television in 
Mexico is now added to the long export 
list, which includes Canada, the United 
States, Norway, Poland, Italy, Switzer- 
land, Hungary, Australia and China. 


Jaguar Car Assembly 
In South Africa 


An agreement has been concluded 
between JAGUAR Cars and a Durban, 
South Africa, firm for the assembly in 
the Union of certain Jaguar cars. A 
pilot scheme has already been begun 
and the transition to full production, 
aiming at a target of several thousand 
cars a year is to start shortly. 

The cars will be shipped to Durban, 
knocked-down and will be assembled 
and distributed from there throughout 
South Africa. 


Ceylon Orders 439 
Buses from Leyland 


Against active competition from Ger- 
many and Japan the LEYLAND Motors 
commercial vehicle company has won 
a £750,000 order from the CEYLON 
TRANSPORT BOARD. More than 400 
buses will be sent to Ceylon under the 
contract, bringing the number of Ley- 
land buses in use in Ceylon to almost 
1,400. 

In its three year life the Ceylon 
Transport Board has bought £1 million 
worth of Leyland buses. Following 
through their connection with the busy 
Lancashire vehicle company, the Trans- 
port Board have ordered a number of 
Leyland diesel engines to replace the 
original engines of other makes of 
vehicle. 
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All the buses ordered are to be 
pquipped with 5-speed gearboxes, single- 
eeed rear axles and power boosted 
hydraulic brakes. The CTB chairman 
has flown to England to discuss engi- 
neering and supply questions with 
Leyland executives. 


Cuba Seeking Barter Trade 
With Britain and Canada 


Cuba is hoping to establish a con- 
sortium for reciprocal trade with west- 
ern countries, and especially with 
Britain and Canada. 

The director of the BANCO PARA EL 
ComERCcIO Exterior pe Cusa, Dr. 
Jacinto Torres, has said in Havana that 
Cuba is in a position to consider a 
trade agreement with the United King- 
dom similar to that she now has with 
the Soviet Union. Under Cuba’s agree- 
ment with the Russians she is paid 
twenty per cent in dollars for her sugar 
and the remaining eighty per cent is to 
be spent of Cuban purchases in the 
Soviet Union. 

There are at the moment a number of 
limited agreements with British firms 
and the Cuban authorities think of these 
as reciprocal agreements rather than as 
barter deals. 

Cuba is said to be not without dollars 
to pay for some of her trade but in 
Dr. Torres description—*‘ the greater 
part of our trade is based on a compen- 
sating mechanism.” 


Advance of the Aluminium 
Cylinder Block in America 


The replacement of the cast iron cylinder 
block in motor cars by die cast alumin- 
ium cylinder blocks was forecast by 
Mr. A. F. Bauer, chief engineer and 
assistant general manager of the DogH- 
LER Jarvis Division of the NATIONAL 
Leap Company, of Toledo, USA, at a 
recent technical session of the National 
Die Casting Congress, held appro- 
priately enough in the Detroit Artillery 
Armoury. 

The congress is sponsored by the 
Society of Die Casting Engineers, which 
has its headquarters in Detroit. 

Mr. Bauer referred to the use of alu- 
minium lightweight parts and of mag- 
nesium in European rear-engined cars. 
American engineering practice, tending 
towards aluminium die cast blocks for 
front engined cars was, said Mr. Bauer, 
far in advance of current European 
developments. 

His example was the die cast alumin- 
ium block of which Doehler Jarvis have 
produced 50,000 for the Rambler 
compact car, a product of AMERICAN 
Motors. Other aluminium die cast 
blocks are being used in Buick, Olds- 
mobile and Pontiac cars and one is 
being developed for Chrysler. 

The block for the Rambler is six 
cylindered. As long ago as 1951 the 
Doehler Jarvis company successfully 
produced a die cast aluminium four 
cylinder block but this was never put 
into production. 


Small Industrialists Club 
To Stimulate Export Efforts 


Some fifty leaders of small businesses in 
the North West have formed together 
into an Export Club in order to further 
their effectiveness in selling overseas. 
The suggestion for the club came 





from Mr. R. S. Redmond, chairmar 
the Liverpool District of the Federa‘ 
of British Industries. The Board 
Trade might not agree with \ 
Redmond when he says—“ No orga: 
ation or government can build up 
individual company's sales.’’ He 
however, on firmer ground when 
points to the help that comparing ides 
and pooling experience can give. 


Chemicals and Oil Boost 
for Industrial Ulster 


With the announcements that Imperi: 
CHEMICAL INDUSTRIES and British 
PETROLEUM are to build major plants 
in Northern Ireland, begianing work 
next year, another important step has 
been taken towards ending the economic 
difficulties of one of the most difficult 
of the United Kingdom’s areas of high 
unemployment. 

ICI have bought 200 acres at Kilroot, 
Co. Antrim, where a factory wil! be 
built for the production of Terylene and 
possibly other synthetic fibres. 

Across Belfast Lough, between Bel- 
fast and Holywood, Co. Down, BP are 
to construct an £8 million oil refinery 
intended to serve consumers in Western 
Europe as well as in Great Britain 

The ICI Kilroot plant is expected to 
come into production during 1963. It 
will need a labour force of around 700 
men for its construction. The labour 
force, when production is in full swing, 
will be about 1,150. If the output of 
synthetic fibres goes according to plan 
this figure should increase to not less 
than 2,000. 

There is a possibility that the Kilroot 
plant will also be used for the manufac- 
ture of staple fibres, filament yarns and 
textile mono-filaments from polypropy- 
lene under the agreement with Monte- 
catini, of Milan, Italy. The initial 
production under this agreement is to be 
at Wilton. 


Middle East Grade 


Work on the BP refinery is to start 
early next year and it should be com- 
pleted in two years. The capacity of the 
plant will be 1,300,000 tons of crude oi! 
a year and it is to produce petrol, 
kerosine, aviation turbine fuels, light 
and heavy diesel oils, fuel oil and 
liquefied petroleum gas. Designed to 
handle crude oil from Middle East 
sources the refinery’s oil will be brought 
in tankers of up to 32,000 tons. The 
jetty to be built in Belfast Lough will 
cost £500,000. 

Lord Chandos, chairman of the 
Northern Ireland Development Council. 
has commented: “In the face of this 
evidence, who can doubt that Northern 
Ireland is our up-and-coming area for 
development in the United Kingdom.”’ 


Australian Trading Deficit 
Rising Steeply 


Great Britain is not the only countr; 
whose trading position is getting worse 
In the first four months of the curren’ 
financial year Australia has accumula'« 
a deficit in her overseas trade of £! 
million. This is a sharp reversal of | 
results for the same period of the | 
financial year when there was 4 
million profit. 

October’s trade deficit for Austra! 
was the eighth in succession. 
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Producing 


In use, the bellows joint under- 
goes wide variations of tem- 
perature and stress. This 
necessitates exhaustive test- 
ing of both product and mat- 
erlais during manufacture. 


ELLOWS fabrication is one of the more recent 
industrial developments, the nature of 
which demands considerable research into pro- 
cesses and materials followed by exhaustive test- 
ing of both the end product and the materials 
used in it. In the Chesser tube works of Munro 
and Miller Limited at Sighthill, Edinburgh, 
strong emphasis is laid upon these aspects in the 
production of a wide range of bellows. 

The bellows joint consists primarily of a length 
of corrugated tube, the corrugations being termed 
convolutions. These convolutions may be 
mounted in a number of ways according to the 
duty being performed. A simple axial bellows 
has, for example, flanges at each end of the 
convolutions and is secured simply to the adjoin- 
ing pipe work. In other forms, the bellows may 
be gimbal mounted or may be provided with 
hinged restraints in order to absorb internal 
pressure loading. A _ particularly impressive 
form is the articulated bellows developed for 
duties such as in tanker loading lines, these con- 


sisting of two sets of convolutions, separated by 
a length of tube and restrained by axial restraints. 

The main use for bellows is in pipe layouts for 
accommodating linear thermal expansion and 
contraction. They have many advantages over 
loops and sliding glands for this duty. As com- 
pared with loops, bellows joints accommodate 
greater movement and required fewer fittings and 
suports due to their greater simplicity. In addi- 
tion, this simplicity gives them superior flow 
characteristics. While sliding glands can accept 
a greater amount of axial movement than bellows 
joints, the latter can accommodate lateral and 
other out of balance movements and in addition, 
provide a packless, leaktight joint. 


VIBRATION ABSORPTION 


The absorption of vibration is also an impor- 
tant function of these units and in this connection 
they are widely employed with engine exhaust 
systems in addition to their more common use 
in power stations, chemical factories, steel plants, 
distilleries, refineries and production units of all 
kinds where pipework is used under conditions of 
varying temperature. 

The application has a considerable effect upon 
the design of the bellows, some instances requir- 
ing closely convoluted units as, for example, in 


the range of “ Bellex ”’ joints produced to absorb 
high frequency vibrations in diesel exhaust pip- 
ings while in others, such as those used to accom- 
modate thermal expansion in tanker cargo 
pumping lines, the number of convolutions per 
foot is relatively small. Further design com- 
plications arise from the materials in which the 
bellows are fabricated. 

While the more standard type bellows are 
fabricated in various types of stainless steel and 
are welded to mild steel flanges, where corrosion 
is a particular consideration fabrication may be 
in “ Monel” metal. Bellows in this material 
have been supplied for many uses, one pipe 
layout handling oil refinery products using 
74 bellows in Monel, ranging in size from 20 in 
to 48 in in diameter and accommodating 12 in 
of movement with operating conditions in the 
range 40° to 170° F at 100 lb per-sq. in. Else- 
where, in the chemical industry, 60 in diameter 
Monel bellows are used to carry steam containing 
salts in solution at pressures between 10 lb per 
sq. in and high vacuum while standard bellows 
in 8 in diameter manufactured in 12 gauge stain- 
less steel are currently produced for pressures of 
up to 240 Ib per sq. in at 20°C. Where higher 
temperatures and pressures are encountered and 
where considerable movement has to be accom- 
modated, equalising rings are fitted to the 
bellows, these rings having the same contour as 


(Left) A grinder fitted 

with a stainless steel wire 

brush being used to clean 

a non-equalising bellows 
unit. 


(Right) Welding a stain- 
less steel bellows to a mild 
steel flange. 


the convolutions when fully compressed. The 
function of the rings is to limit the amount of 
compression on any one convolution to a certain 
maximum figure and to transfer the thrust to 
succeeding convolutions. 

In certain cases where, for example, fluids con- 
taining solids are being piped, a sleeve may be 
fitted to prevent solids accumulating in the con- 
volutions. Sleeves are also fitted where 
minimum resistance to gas flow is important. 

In the development of these bellows and of 
suitable manufacturing methods, considerable 
research was entailed, both with regard to the 
development of suitable materials and to the heat 
treatment of these. A programme of experi- 
mental and theoretical stressing was carried out 
in conjunction with the Heriot-Watt College. 


MANUFACTURE 


The sequence of manufacture starts with the 
selection of the required gauge of sheet to form 
the necessary diameter. This is cut to size, 
rolled and longitudinally seam welded with an 
argon arc automatic welding machine. The 
resulting tube is then inspected, blanked off, and 
the convolutions are introduced hydraulically. 
A feature of this method is the fact that the 
thinning effect in the convolutions is negligible. 


and Testing Bellows Joints 


By means of heat treatment before and after 
forming, the maximum ductility is maintained 
and the process itself exerts a uniformly rising 
pressure, resulting in a steady plastic flow of the 
material. 

Although automatic welding is used wherever 
possible in the joining of the convolutions, 
flanges and other bellows components, much 
hand welding is necessary, especially where the 
convolutions have been fabricated in stainless 
steel while the flanges are of mild steel. In such 
cases hand welding is carried out using Cooper 
and Turner Diadem Zircon HR2 electrodes, 
the chemical composition of these electrodes 
providing a barrier which overcomes the tendency 
of carbon to migrate from one steel to another 
and to precipitate as a non metallic boundary 
on the edge of a weld under these conditions. 
Other electrodes of the same make are used for 
different steels. The weld is made in a single 
pass and, although the welds are subject to 
radiography, no metallurgical failure has been 
experienced with this electrode during the past 
four years. 


GRINDING AND POLISHING 


Post weld treatment includes the grinding and 
polishing of welded surfaces with Consolidated 
Pneumatic Hicycle high frequency electric 
grinders. The models used are CP type 5180 


straight grinders and 511AG angle grinders, 
these being operated from a 12 kVA frequency 
changer. These tools, by virtue of their high 
and constant spindle speeds, have been found 
particularly suitable for weld dressing on the 
many different steels used in the fabrication of 
the bellows units. The constant high speed 
characteristic of the tool is due to the fact that it 
operates from a 200 cycle supply and uses a 
squirrel cage induction motor embodying a solid 
copper bar rotor running at 1,200 r.p.m. This 
construction, while giving the optimum con- 
ditions for grinding, eliminates the possibility 
of burnt out motors and also gives an inherently 
high degree of safety in operation, the operating 
voltage to earth being only 72V as compared 
with 220/250V with a universal tool. For some 
requirements, as for example, those of the 
nuclear power industry, semi-clean conditioning 
is carried out with grinders fitted with “ Gem ” 
stainless steel brushes. After further inspection, 
the bellows are treated with “ trilac ’ to remove 
any final traces of foreign matter and are sealed 
in polyethylene bags. 

The bellows are subjected to hydraulic and 
radiographic tests, these being available to the 
inspecting authorities before acceptance. The 
radiographic section is equipped with a labora- 
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Concluding 
Bellows Joints 


tory in which are housed a caesium source and 
a Fedrex 150 kV gas insulated set, together with 
developing and illuminated viewing facilities. 
A mobile Pantak 150 kV set is also available. 
This latter unit uses a Villard rectified circuit, 
the tube rating being 100 kV at 10 mA, 140 kV 
at 8 mA, and 150kV at 6 mA. The focal spot 
is 2-3mm by 2:3mm and the tube is water cooled 
from a pump unit mounted on the carrying 
trolley. To overcome any mains current 
fluctuations which may occur, the control unit 
has a compensator which operates on variations 
in the supply between 200 and 250V, this being 
particularly important in view of the consistently 
high standard of results which are required. 
The controls of the tube current and voltage are 
of the stepless type in this unit and the voltage 
is indicated on hermetically sealed meters, a 
compensating device allowing for the effect of 
the various tube currents and thus eliminating 
the need for a calibration chart. Exposures are 
terminated automatically by a synchronous 
timer. 

A typical example of the radiography carried 
out is the examination of a bellows of Cr-—Mo— 
steel, welded to 14in thick mild steel flanges. 
For this examination the caesium source is 
employed, the exposure time being 12 hours and 
the source film distance being 18 in. The film 
used is Kodak M ultra fine grain film to obtain 
the highest possible sensitivity. At one end of 
the bellows, the thickness was 14 in and here 
lead screens were employed, these being omitted 
on the other lin weld. The perfection of a 
development technique to suit these conditions 
where the same grade film is used for one 
exposure of two welds of differing thicknesses 
has been particularly successful. 

This exposure time of 12 hours is convenient 
for overnight shots, but where quicker results 
are necessary, lead screens are employed through- 
out and the developing time is varied accordingly. 


Hydro-Pneumatic 
Machine Tool Control 


A background in hydraulic control systems for 
guided missiles has helped an American firm to 
develop a fresh approach to machine tool 
automation which totally discards the use of 
electronics—the béte noire of so many production 
engineers. 

_A design based upon hydro-pneumatic prin- 
ciples has enabled Moog Servocontrols Inc. of 
E. Aurora, New York, to produce a tape reading 
numerical control system which is reported to 
cost between one half and one third of the price 
of a comparable electronic device. 

The Moog system comprises a combined tape 


A machine table with the two 
pistons which control its position. 





733 


reader and control console, a compressed air 
storage compartment, and a_ hydraulically 
operated piston and cylinder beneath the machine 
table which derives its power from a source 
within the machine itself. 

In operation, the punched tape is placed in the 
tape reader which translates the hole pattern 
into air pressures that act upon a metal dia- 
phragm transducer. The transducer converts 
air pressure into fluid power and this in turn 
acts on a series of cylinder ports. Varying fluid 
pressures operate servo and power pistons which 
position the machine table on two axes for any 
positional metalworking process such as drilling, 
boring, tapping and reaming. The system also 
controls all other machine functions including 
turret indexing and coolant operation. 

The substitution of pneumatic and hydraulic 
components for electronics leads to several 
other advantages as well as the lower initial 
cost. The first of these is the greater durability 
of control system components and the consequent 
reduction of down time. The second point, the 
manufacturer claims, is that the new system at 
least equals the precision of electronic systems 
without the danger of gradually introduced 
inaccuracies due to component wear. The 
guaranteed repeatability of the Moog system is 
+0-0003 in. The tolerance on table positioning 
is claimed to be +0-0005 in. 

Ease of maintenance is another attraction. In 
everyday use, the entire system can be main- 
tained by the average plant engineer, without the 
lengthy training required to repair most elec- 
tronic units. 


Selective Overhead 
Conveyors 


An electronically controlled overhead conveyor 
system has been developed by Webb Conveyors 
and Automation Limited, a member of the Elliott- 
Automation Group. It is said that the system 
opens up entirely new possibilities in the realm 
of mechanical handling. 

The system permits the use of standard over- 
head conveyor without any of the special mechan- 
ical attachments which are normally associated 
with other types of selective handling equipment. 
It applies electronic control techniques, deve- 
loped by the Elliott-Automation Group over the 
past ten years, to mechanical handling problems 
and can be adapted to deal with virtually any 
number of pick-up points and delivery stations. 

A typical system now in the course of manu- 
facture involves 30 machines, each of which must 
be fed with any one of 70 different raw materials. 
On long runs, some machines use the same 
material for weeks while others change their 
material every few hours. The flexibility of this 
particular system is such that feed variations of 
this nature can be carried out in less than two 
minutes by a single operator at a central control 
console. 

The 30 machines in use are fed with raw 
material from overhead chain conveyor, carry- 
ing fifty 100 Ib capacity, bottom emptying buckets 
at a speed of 30ft per min. The conveyor 
passes under pneumatically operated gates, 
which control the discharge of materials from the 
70 one ton bunkers, and over the machines in a 
continuous circuit. Each machine has its own 
hopper, fitted with a minimum level indicator. 
Pneumatically operated ramps, mounted over 
the machine hoppers, are raised automatically to 
engage buckets carrying material called for by 
that machine. The contents are emptied into the 
hopper and the bucket completes the conveyor 
circuit before being blown and wiped clean 
automatically. This particular installation 
handles 6 tons of material in an hour—a figure 
which can very simply be increased threefold if 
required. 

An illustration of the method of operation is 
as follows: number 27 machine, on a continuous 
run, Consumes material to a preset minimum 
quantity. This results in a signal being sent to 
the control console, where it is held pending the 





arrival of an empty bucket at the appropria 
bunker. Discharge is initiated by the conso 
as soon as an empty bucket arrives, and (! 
appropriate material is then conveyed to tly 
machine which has asked for it. 

An important point to note is that the opera\: 
can change the material feed of any machin 
during normal shift working without affectin 
any of the other machines. The procedure 
simply involves changing a plug from one socket 
to another, while the control centre goes . 
monitoring the supply of material to all 30 
machines. 

A system of visual indication is provided for 
the operator’s guidance and shows what machines 
are calling for materials and what materials are 
in process of transit. 


Making More 
Aluminium Foil 


Venesta Foils Limited, whose Silvertown and 
Glasgow factories already account for more than 
one third of the country’s aluminium foil output, 
have made a further increase in production 
capacity. Two new rolling mills brought into 
operation last month will boost output of the 
Silvertown factory by a quarter. 

The two new mills will produce primarily the 
lighter gauge foils, thinner than 0-018 mm, used 
in the packaging field. They have been planned 
to fit exactly into the factory’s existing rolling 
scheme to produce a 50 per cent increase in the 
company’s capacity for this type of foil. Both 
are four-high and are designed to roll foil up to 
30in wide. They were built by W. H. A 
Robertson and Company Limited of Bedford. 

Modern systems for control of quality and 


One of the new four-high rolling mills. 


economy are incorporated in the mills, including 
radioisotope scanning units which give a con- 
tinuous check on foil thickness during rolling. 

The mills are served by equally new ancillary 
equipment. Two opening machines are designed 
to produce reels of finished foil up to 18 in in 
diameter—containing more than four times the 
weight and length of foil than could previous!y 
be offered by Venesta in single reels. For foi! 
converters and users, this means longer non-stop 
runs on printing and packaging machinery, ani 
savings in operating time. 


Erratum 


We regret that an error arose in the artic! 
“Making Service Equipment More Reliabic 
(ENGNG., 11 Nov. °60, pp. 662-3). Both t! 
bottom line of the diagram, Fig. 1, and ¢! 
second sentence of its accompanying capt 
should have read as follows: The appare: 
safety margin minus the true safety marg 
equals the margin of ignorance. 





Automobile Review 


Considerable attention has been paid to robust construction and quiet running 


although this has been at the expense of the car’s power-to-weight ratio. 


Front Wheel Drive for New Lancia Car 


By Gordon Wilkins 


For the first time, an Italian 
firm has built a production car 
with front wheel drive. its 
break from Lancia tradition 
indicates the determination 
behind that company’s expan- 
sionist policy. 


HE LANCIA FLaAvia car announced at the Turin 
Motor Show is the first design for which 
Prof. Fessia, the company’s present chief 
engineer, has been fully responsible. It breaks 
away from traditional Lancia principles, being 
Italy’s first production car with front wheel 
drive. Its basic layout recalls that of the Cemsa 
Caproni prototype for which Fessia was respon- 
sible shortly after the war, before he went to the 
Fiat German subsidiary at Heilbronn. It will 
be the main weapon in the expansionist policy 
initiated by Sig. Pesenti, the cement and oil 
magnate who is now a majority shareholder. 
Bodies will eventually be pressed, assembled, 
painted and trimmed at the big new plant 
now under construction at Chivasso outside 
Turin. 

The engine is a water-cooled flat four (82 x 
71 mm 1,498 c.c.) hung ahead of the front wheel 
centres. With a compression ratio of 8-3 to 1 
it operates on normal grade fuel and gives 
78 b.h.p. nett at 5,200 r.p.m. with maximum 
torque of 81-5 lb-ft at the farily high figure of 
3,500 r.p.m. The engines is formed of two main 
pressure die castings, each consisting of two 
cylinders and half the sump and crankcase which 
are split on the vertical centre line. These cast- 
ings, produced in collaboration with Injecta SA, 
the Swiss specialists, are made to very fine 
limits, some of the wall thicknesses being only 
0-118in. Cylinders have wet liners of centrifug- 
ally cast chromium iron. Throughout the design 
of the car there are signs that technical quality 


The engine is formed of two main pressure die 
castings, each consisting of two cylinders and half 
the sump and crankcase. 


has taken precedence over considerations of 
weight and cost. The cylinders are widely 
spaced to allow room for a-robust crankshaft in 
three large bearings of 2:375in diameter with 
widths varying from 0-9 to 1-375in. Vandervell 
supplies the indium-lead-copper bearing shells 
for main and big end bearings. The cylinder 
heads are of light alloy with inserted cast iron 
valve seats and hemispherical combustion cham- 
bers. The valves lie parallel to the centre line 
of the engine, at an included angle of 39°. 
To keep down the length of the pushrods, there 
are two camshafts, chain drive, and the valve 
location requires an individual spindle for each 
rocker. A single twin-choke downdraught car- 
burettor, made by Solex or Weber, stands on a 
light alloy manifold with water-heated hotspot. 
Pump, fan and dynamo are belt driven, the fan 
pulley lying between the fan and the radiator. 
The cooling system includes a thermostat and 
radiator shutters adjustable from the driving 
seat. 

The single-plate clutch is by Fichtel and Sachs 
with a flexible centre designed by Lancia. The 
gearbox, behind the differential, has four forward 
speeds, all with'synchromesh. Input and output 
are at the same point but top gear is direct. 
This is obtained as on the Renault light com- 
mercial vehicle gearbox by taking the drive 
through a quill shaft (in this case passing through 
the final drive hypoid pinion) and through to 
the end of the hollow main shaft of the gearbox, 
on which are the constant mesh pinions for the 
other three speeds. Gearbox and final drive 
casing are also pressure die cast and split on the 
centre line. The hypoid pinion is offset upwards 
to raise the crankshaft centre line and increase 
ground clearance. 

Birfield supply the drive shafts, with Rzeppa 
constant velocity universal joints at each end, 
the inner joints being mounted on balls and 
grooves to provide low-friction length adjust- 
ment as the wheels rise and fall. Suspension is 
by a transverse leaf spring (it would have been 
difficult to find room for coils) bearing on the 
upper wishbone of each pair through a thick 
rubber pad. Shock absorbers are de Carbon 
telescopic, which incorporates a cushion of 
trapped air. 

Engine, transmission, front suspension and 
steering (by Gemmer worm and roller) are all 
mounted on a sub frame insulated from the main 
steel body structure by six rubber mountings. 

The rear axle tube is carried on two half 
elliptic springs, with their front ends in rubber- 
mounted trunnions and rubber-bushed shackles 
at the rear. By extensive use of rubber bushes 
and sealed bearings, points requiring regular 
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The" 1:5 litre engine is a water-cooled flat four, placed ahead of 


the front wheel centres 


chassis greasing have been kept down to five on 
the steering linkage. Brakes are Dunlop discs, 
self adjusting, with vacuum servo and tandem 
master cylinders giving separate circuits for 
front and rear. Springs have plastic inserts 
between the leaves. 

To prevent snow chains fouling the wheel 
valances when they are fitted to the front wheels, 
a lever on the steering box brings auxiliary lock 
stops into play, increasing the turning circle 
from 36 ft 2 in to 39 ft. 

The body is practically a six seater, and 
unusually large for a 14 litre car. Maximum 
interior width is obtained by using curved glass 
for side windows, which drop in curved guides. 


The flat four arrangement of the pistons. To 
keep down length of pushrods, there are two 
camshafts and a chain drive. 


The doors are thus unusually slim. Those at the 
front have red warning lights in their edges, 
illuminated as soon as they are opened. Equip- 
ment is complete and well thought out. Instru- 
ments include tachometer and a ribbon type 
speedometer. Warning lamps cover fuel reserve, 
choke or handbrake on, water temperature, low 
oil pressure, headlamp main beam and parking 
lamps. 3 

Robust construction and elaborate attention 
to elimination of noise and vibration have raised 
the kerb weight to 2,690 Ib which is certainly not 
light for a 14 litre car, but use of a larger engine 
was precluded by the Italian taxation system. 
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Unbalanced and 


An elementary explanation is 
given of the difference be- 
tween balancing a shaft suffer- 
ing from lack of mass balance, 
and balancing one which is 
initially bent. 


T= whirling of an unbalanced shaft was 
first explained rationally by Jeffcott.1 He 
tackled the problem by assuming the shaft to be 
massless, with a central, offset, massive particle 
(or disc) attached to it. In this way he produced 
a qualitative “ picture ’’ of the motion. Jeffcott 
adopted this rather violent idealisation because 
of the difficulty of the problem—a difficulty 
which has caused his simple analysis to be widely 
reproduced in text-books. Despite this wide- 
spread reproduction of his analysis, one object of 
this article is to elaborate on one or two aspects 
of Jeffcott’s theory; for their treatment does not 
appear to have been altogether above reproach. 

It has, in fact, proved possible to relax Jeffcott’s 
idealisation* * * though the result of doing so 
hardly seems suitable material for elementary 
text-books on vibration. In the process of 
relaxing the idealisation, two problems have 
been considered, one being that of an unbalanced 
shaft and the other that of an initially bent 
shaft. Experiments on actual shafts have 
focused attention upon the difference between 
these two cases and emphasised the importance 
of the latter. Since this is not dealt with by 
Jeffcott, and since his elementary treatment is 
undeniably effective for teaching purposes, it 
seems worthwhile to show what modification 
his analysis needs if it is to cover initial lack of 
straightness in the shaft, i.e. “* elastic unbalance ” 
(as opposed to want of mass balance). In the 
interests of simplicity, only the steady forced 
motions will be considered here. 


Notation 


5 Viscous damping coefficient. 

e Offset causing mass unbalance. 

k Flexural stiffness at mid-point of shaft 
span. 

m_ Mass of shaft. 

r Amplitude of whirling vibration. 

« Offset representing initial bend (or elastic 
unbalance). 

£ Phase lag of deflection behind plane of 
unbalance. 

# Dimensionless measure of damping 
(= b/2ma,) 

Q Rotational speed of shaft. 

ao = V(k/m). 


For the meanings of «, 8, p see the figures. 


UNBALANCED SHAFT 


Consider a light simply-supported uniform 
shaft rotating with constant angular speed 2. 
The mass of the shaft is supposed to reside in a 
particle of mass m which is off-set from the shaft 
axis by an amount e. Fig. 1 shows an instan- 
taneous view of the forces acting on a thin slice 
of the shaft at mid span; O represents the inter- 
section of the line of the bearings with the 
transverse plane at mid span, C is the intersection 
of the bent shaft axis with that plane, while the 
three forces acting are:— 


Centrifugal inertia force, m pQ*, 
Viscous damping force, 6 r 2, 
Spring force due to shaft stiffness, k r. 


These three forces are not concurrent so that 
they are not in equilibrium. It can easily be 
shown, however, that equilibrium will prevail 
if a torque of magnitude br*Q is applied to the 
slice as shown in Fig. 1. Of the four tractions 
shown in Fig. 1, two—the force kr and the couple 
br*Q—are supplied by the shaft. The conditions 
of equilibrium of the light shaft (without its 
attached mass) show that the force kr must be 


Initially 
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supplied at the bearings while the couple br*Q 
represents the torque needed to drive the shaft 
in its frictional environment. 

For equilibrium of the central slice shown in 
Fig. 1, along and perpendicular to OC, it is 
necessary that 

mpQ?! cos « — kr = 0) , 
mpQ*sina—brQ=o0f + WD 
and, from the geometry of the configuration it 
is seen that : 
psina =esin¢ } 2 
pcos«=r-+ecos {tj ° - @ 
These equations, between them, lead to the 
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Fig. 1 Forces acting on a thin slice (not shown) 
of the light shaft at the section at which the offset 
mass is supposed to be placed. 
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Fig. 2. Alternative representation of system of 
forces shown in Fig. 1. 
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Fig. 3 Forces acting on a thin slice (not shown) 
of the initially bent light shaft at the section 
where the mass is supposed to reside. 


The interpretation of equations (3) and (4) is 
too well known to require repetition here. 

_ There is an alternative, equivalent method of 
visualising the motion (which is in fact the one 
adopted by Jeffcott). According to this the 
shaft rotates about its own axis, through C, with 


angular velocity 2; in addition, the shaft axis 
rotates about the bearing axis O (while the shai: 
itself translates) with angular velocity « (= 2 for 
forced motion). This is illustrated in Fig. 2 
where the appropriate forces on the slice are 
indicated. Once more, equilibrium can only 
exist if a torque of magnitude br*Q acts as shown 
The results (3) and (4) may easily be obtained 
from this figure and there is now a slight advan- 
tage in that the displacement can be more easily 
seen to lag behind a “ driving force,” namely 
meQ*, by the angle {. Moreover, it must be 
remembered that Jeffcott’s adoption of this point 
of view enabled him to find the motion—in the 
previous analysis (of Fig. 1) this has to be 
known beforehand. ‘ 


INITIALLY BENT SHAFT 


Suppose now that the shaft does not suffer 
from mass unbalance, but is initially bent. The 
massive particle is placed at C and the restoring 
force acts towards a point D which represents 
the intersection of the bent (though otherwise 
undeflected) axis of the shaft with the transverse 
plane at mid span. This is indicated in Fig. 3 
where OD represents the deflection at mid-span 
when 2 = 0, due to initial bend. 

If equilibrium of the central slice is to prevail 
in the directions along and perpendicular to OC 


then 
a A arewet (S 
brQ—k psinB=Oj ° ) 
From the geometry of the figure it is seen that 
psinf = «sin ¢ 

r= pcos B+ lesa (6) 

Equations (5) and (6) now give 
5Q ZuQar, 











WO Oe ad OF (7) 
as before, and 
is ke 
rs Vik — mQ*)* + bn 
a (8) 


Vier? — 29)? + 4u**a,*] © 

This value of r differs from that found previ- 
ously only in the appearance of ,* in the numer- 
ator in place of Q*. Since these are both 
constants, the physical interpretation of the 
result remains the same, but only for a fixed 
value of 2. 

An alternative representation of the motion, 
comparable with that of Fig. 2, is again available. 
By this, the shaft rotates about its own axis C 
with angular velocity 2 while C rotates about O 
with angular velocity # (= Q for forced motion). 

The reader may well be left wondering why 
there is no torque shown in Fig. 3; for it is clear 
that a torque (presumably of magnitude 6 r*f2) 
must be applied to the shaft in order that the 
viscous friction may be overcome. The force 
exerted upon the central slice by the shaft is of 
magnitude k p and it does not pass through the 
line of bearings O. For equilibrium of the 
massless shaft (without its attached mass), this 
force must be balanced at the bearings by « 
parallel force k p acting through O together with 
a couple of magnitude 

L=kprsinB=kresin{ =brQ - (9) 
This accounts for the power input to the system 

If it is required to examine the nature of fre 
vibration, and to include internal damping wi! 
the attendant possibility of instability, then (/ 
equations may be studied in much the same w: 
The results are a little more complicated. 


Continued on next page 
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X-Ray Spectrometer for Britain’s Satellite 


Electronic equipment has been developed for 
one of the experiments to be carried out by the 
first Anglo-American Scout space research 
satellite which is planned to go into orbit next 
year. The equipment has been designed and 
manufactured by the guid®d weapons laboratory 
of Bristol Aircraft Limited. 

In the form of an X-ray spectrometer, this 
equipment was developed specifically for the 
Space Group at University College, 
London, and the Physics Department of the 
University of Leicester. There has been close 
rag we between the university groups and 
the Bristol Aircraft research team on the develop- 
ment of the spectrometer, which will be used in 
an experiment to obtain data for the correlation 
of ionospheric behaviour with solar X-radiation 
outside the earth’s atmospheric shield. 

The spectrometer measures the rate of incidence 

of X-rays in five energy bands within the range 
of 2 to 13 angstroms. X-rays are detected by 
a proportional gas counter which produces 
pulses whose heights are proportional to the 
energies of the incident rays. The minimum 
pulse separation is one microsecond. 
_ The pulses are amplified by about 72 decibels 
in a low-noise stable-gain amplifier and are then 
sorted into five energy bands by a pulse height 
discriminator. The five bands are interrogated 
sequentially by a gate which is controlled by the 
satellite’s master clock. Each band is interro- 
gated for one second in each operation cycle. 


The pulses occurring during each interrogation 
period are accumulated in a 15-stage binary 
counter. At the completion of each count, the 
contents of the counter are transferred direct to 
the telemetry system for transmission to the 


An X-ray spectrometer, weighing only 310 
grammes, has been developed by Bristol Aircraft 
Limited for Britain's first space research satellite. 


ground. If the satellite is not actually in contact 
with ground stations at the time, then the 
contents of the counter are stored on a magnetic 
tape so that it can be read out when Earth 
contact is made next time. 

The equipment is fully transistorised and is 
designed to operate on less than 100 mW of 
power, which is delivered from the satellite’s 
solar cell power system. Referring to the spectro- 
meter in a lecture given at the invitation of the 
British Interplanetary Society in London last 
September, Dr. A. P. Willmore (of University 
College, London) said: “I think that it can be 
fairly said that the performance of this equipment 
rivals the best that has been built anywhere 
with this sort of power consumption.” 

UK Scout 1, as the first Anglo-American 
vehicle is now being called in Great Britain, 
will consist basically of a 23 in diameter, 10 in 
deep, central cylinder with a hemisphere at each 
end, the lower one carrying four solar-cell 
** paddles.”’ The interior electronic equipment, 
including the spectrometer developed by Bristol 
Aircraft, is to be constructed in 54 in diameter 
circular cards, or modules. The Bristol Aircraft 
package, comprising four modules which are 
encapsulated in polysulphide rubber and foam 
resin, is no more than 3 in in depth. 

UK Scout 1, which will weigh 150 1b, will 
have a 55° orbit with a perigee of 200 miles and 
an apogee of 600 miles. It is anticipated that it 
will have a useful life of about 12 months. 





Automatic lron-Trace Detection 


Iron traces as low as 1 part in 4 x 10° can now 
be determined automatically and continuously 
by using an analytical device developed and 
manufactured by the Technicon Instruments 
Company Limited, Warwick Road, London. 
Iron determination in the analysis is based on 
the intense violet colour which develops when 
iron complexes with  Tripyridyl-s-Triazine. 
Highly specific for iron, this new reagent, 
commonly known as Tripyridyl or TPTZ, 
exhibits extraordinary sensitivity. 

Known as the Technicon AutoAnalyser, this 
new automated colorimetric method for low- 
level iron determination was introduced at the 
15th Annual Instrument and Automation Con- 
ference sponsored by the Instrument Society of 
America. The TPTZ method has been adapted 
to the AutoAnalyser from a procedure developed 
by research workers at lowa State University 
and the University of Illinois, in the USA. 

Useful for anticipating the formation of rust 
and corrosion in high pressure/high temperature 
boilers and turbines, this technique is a valuable 
addition to industrial and power-plant instru- 
mentation. Such deposits (if not detected early 
enough) may clog boiler tubes, lower system 
efficiency, and eventually necessitate blow-down 
of the boiler. Therefore, it is important to be 
able to detect the impending condition long in 


advance. The lower the amount of iron traces 
that can be detected, the sooner a trend can be 
spotted and corrections made. 

While the primary application of the new 
method is found in power plant chemistry, other 
industrial and scientific uses of the TPTZ Auto- 
Analyser are readily apparent. 

Iron is the fourth most abundant element in 
the Earth’s crust; widely distributed among the 
soils, rocks and minerals, it is one of the essential 
“trace” elements. Since its presence in many 
manufactured goods is objectionable, its deter- 
mination is not only frequently critical but it is 
also one of the commonest tasks that the analyst 
is called upon to perform. 

In addition to checking for iron in high- 
purity boiler water for example, the TPTZ 
method is being used to determine low-level iron 
traces in treated municipal and industrial water, 
seawater, wine, blood, urine, and _ reagent 
chemicals. All determinations, significantly, are 
performed in a water medium. 

In the high-purity boiler water application, 
the AutoAnalyser handles detailed colorimetric 
analyses automatically, eliminating the tedious 
task of making frequent repetitive tests of 
samples by manual means. The boiler water 
sample is taken continuously. Sampling, mea- 
suring the sample, separation and the recording 


of results are all automated on stream; the 
analyser completing all the steps in a few minutes 
instead of the usual 30 minutes required for 
manual analysis. 

A chart recorder automatically graphs the 
reading of absorbance as a percentage of the 
transmission. Since the trace determination 
follows Beer’s Law at the concentrations involved, 
the chart record is simply related to iron parts 
per thousand million through the use of a 
standardised calibration curve. 

Results are obtained in a steady flow without 
any attention, and they can be reproduced with 
a considerable degree of precision. The system 
is self cleansing, so that each sample remains 
uncontaminated. Sample-size, time and tem- 
perature are constant, and the unknowns checked 
against a continuous stream of standard sample. 
Because no absolute measurements are involved, 
dependable iron determinations as low as one- 
quarter of a part per thousand million can now 
be made. 

In the power industry, Technicon Auto- 
Analysers are now being used to determine the 
efficiency and breakpoints of ion exchange 
columns in demineraliser units, as well as being 
used as many as 240 times a day to sample and 
analyse boiler feedwater continuously for stream 
generating units. 





Concluding Unbalanced and Initially Bent Shafts 


BALANCING 


The problem of balancing a shaft suffering 
from mass unbalance is that of removing the 
offset ¢ in Fig. 1. This is accomplished (in the 
terms of Jeficott’s analysis) by the attachment 
of a small mass (<m) to the surface of the 
shaft opposite the mass m. By nullifying the 
offset ¢, one precludes the possibility of whirl- 


ing. 

The best that can be done with a shaft having 
elastic unbalance is to attach a small mass to the 
surface on DO produced (Fig. 3) so as to super- 
impose a mass unbalance offset e of magnitude «. 
The resultant vibration is then such that 


PORE. Beak, Pete 

pm V{[(o,2?—2%)? + 4y?*w,%] 

There will then be no vibration at the critical 

speed 2 == «, although a small residual vibration 

will persist off resonance. The only way of 

suppressing the vibration at all speeds is to treat 

the motion as a criminal offence and to treat 

it in the manner suggested by Butler’; this 
involves removal of «. 
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Alloy Base for 
High Temperature 


The need for structural materials to work at 
temperatures above 1,100°C has led to the 
consideration of tantalum as an alloy base. In 
spite of its high density, tantalum possesses the 
advantages of having a very low ductile-to-brittle 
transition temperature, being a refractory oxide, 
and having high melting point. 

As part of a broad investigation on the 
strength and oxidation properties of tantalum 
for the materials laboratories of the Wright Air 
Development Division in the USA, workers at 
the Battelle Memorial Institute have explored 
the effects of alloying on the oxidation behaviour 
of tantalum. This research has resulted in the 
following conclusions being drawn: 

1 The most effective binary additions for 
improving the tantalum oxidation at 1,000 to 
1,400° C are the Group IVA elements titanium, 
zirconium and hafnium. Moderate improve- 
ments result from adding vanadium, columbium, 
chromium, molybdenum, tungsten, silicon, 
boron, iron and nickel. 

2 The depth of subsurface contamination 
hardening of tantalum is significantly reduced 
by thorium, silicon, vanadium, titanium and 
tungsten. With the exception of vanadium 
and tungsten, these elements form oxides which 
are more stable than tantalum oxide, resulting 
in the formation of an internal oxide dispersion. 

3 Oxidation behaviour of tantalum ternary 
alloys investigated was about an average of the 
behaviour obtained when the same elements 
were added as binaries. 

4 The oxidation behaviour of tantalum alloys 
could be correlated with both the ionic radius 
and the oxide properties of the added element. 

5 The effects of alloy additions on the con- 
tamination behaviour of tantalum could be 
correlated with thermodynamic oxide stability, 
atom diameter and melting point of the alloy 
additions. 


New Binary 
Code Generator 


A new concept of binary time code generation 
for data processing, transmitting, computing, 
and automatic control systems has been deve- 
loped by the A. W. Haydon Company, 
Connecticut, USA. 

Developed in response to the rapidly increasing 
demands of industry and the Armed Forces for an 
inexpensive means of presenting accurate elec- 
trical output signals in digital coded form, the 
new devices are basically shaft position encoders. 
The technique is based on the conversion cf 
analogue data (in the form of shaft position 





The new binary time code generator is said to be 

suitable for data processing, transmitting, com- 

puting and automatic control systems. The disc 

in the foreground codes minutes, the centre disc 

codes hours and the third disc codes days and 
weeks, 
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angles) into a digital output represented by a 
coded pattern of electrical signals. Although the 
units being produced at the moment are basically 
binary time coded, it will be possible to obtain 
many types of output code and a wide range of 
timing periods. 

One version of the Haydon generator has been 
designed for a high volume commercial appli- 
cation requiring low cost and trouble-free 
maintenance. It is at present installed in a 
completely automatic parking-lot computing 
system and handles most standard schedules of 
parking fees, and operations involving validation 
of tickets by local merchants. When parking 
tickets are placed in a “time-out” slot, the 
device automatically determines the length of 
time the car has been in the garage and computes 
the appropriate charge. Three code discs provide 
20,160 discrete coded output signal combinations 
over a 28 day period. 

A military version of the same code generator 
consists of a synchronous motor driving two 
printed circuit code discs, with each circuit 
having a switching pattern representing 0 to 
59in decimal binary code. Together they 
provide 3,600 consecutive coded time periods 
through 59 minutes and 59 seconds, after which 
they recycle. 

Another version of the binary encoder has 
been developed as a binary-time, digital master 
clock. Having an illuminated display which 
indicates time in minutes and seconds (up to 
999 minutes), the unit provides positive syn- 
chronisation between the master clock and slave 
clocks at all times. Binary code time signals are 
generated by motor driven code discs within 
the master clock assembly, and these signals are 
made to energise the digital readouts for both 
the master and any number of slave clocks. 

The desired display time can be reset or preset 
manually. The clock will operate directly from 
mains or from an external, crystal-controlled, 
pulse source. 


Piate-Glass 
Fluorescent Lighting 


Flat, rectangular fluorescent lamps, representing 
a new concept in fluorescent lighting, have been 
developed and are shortly to be marketed by the 
Westinghouse Electric International Company 
in the USA. 

These new lamps, which actually consist of 
a labyrinth of passages sealed in a thin glass 
block, are in a plate-glass form having a thickness 
of only 14in. The electrical discharge is made 
to pass through what is effectively a long winding 
path,thus giving the result of a large area source 
of light. 

The prototype model, which Westinghouse 
plans to mass produce, is | ft square with a small 
set of electrical contacts at the rear. They will 
be rated at 40 to 50 watts and will produce 
considerably more light than a normal 100 watt 
incandescent lamp. They will have a backing 
reflector surface so that all of the light output 
will appear on one side. 

These new lamps can be installed in modular 
fashion, just like glass bricks or ceiling tiles, 
to form blocks of light in walls, ceilings or even 
floors. Eventually some models may be manu- 
factured in heavy, shock-resistant glass, thus 
opening up the possibility of using them in 
road surfaces or airfield landing strips. 


Simple Concrete 
Test-Core Measurement 


A versatile new measuring instrument, for 
quickly and accurately determining the length 
and diameter of drilled concrete sample cores 
has been developed by Soiltest Incorporated, 
Chicago, USA. 

The new indicator is intended to be used on 
samples that have been core-drilled from concrete 
structures for checking the completed work with 
construction specifications as to thickness, 
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quality and strength. It is designed to enable 
these to be checked rapidly and with consistently 
accurate results. 

The indicator has an indexing rotary on which 
4 or 6in diameter concrete cores are placed. 
This table locks into eight positions for measuring 
the core length up to a figure of 12in. It also 
locates at the two positions required for diameter 
measurements, 

The portion of the indicator for measurement 
of diameter is detachable, thus making two 
independent measuring units for diameter and 
length. 





A new type of measuring instrument has been 
developed for quickly and accurately determining 
the length and diameter of concrete test cores. 


Television Under Water 
in Scotland 


An underwater television camera has been 
ordered by the North of Scotland Hydro- 
Electric Board for research into hydraulic 
problems on the Scottish lochs. Among other 
things, the camera will be used to inspect the 
huge fish screens which guard the turbine 
intakes and prevent smolt (young salmon between 
one and three years old) from being swept into 
the turbines. The job of inspecting these screens 
was previously carried out by divers. 

The camera, which is manufactured by 
Marconi-Siebe, Gorman, will also be used to 
study fish behaviour in the special fish passes 
and to inspect the tunnels linking the dams and 
power stations. Engineers will therefore be able 
to report on the condition of the tunnels without 
going to the considerable expense and trouble 
of dewatering. 

When it is finally in general use the closed 
circuit television equipment will be taken from 
loch to loch all over Scotland for on-the-spot 
investigations and research. 


Giant Computer for 
Nuclear Research 


Three large aircraft have just brought to Geneva 
Airport an IBM 709 electronic computer, con- 
sisting of 25 separate units and weighing 19 tons 
altogether. 

When it is installed on the site of the European 
Organisation for Nuclear Research (CERN), 
this machine will be the biggest of its kind in 
operation on the continent of Europe. It will 
be able to perform 42,000 operations per second. 
It is equipped with a magnetic “* memory” 
capable of 327,680 digits, each of which can be 
reached in 12 millionths of a second. These 
facilities enable it simultaneously to perform 
computations and to store and produce informa- 
tion at the rate of 25,000 digits per second. 

Since 1958, CERN has had an electronic 
computer similar to those used in several! 
European laboratories, but it proved inadequate, 
to meet growing computing needs. 
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Secondary Surfaces for Heat Transfer 


Reliable data for the perform- 
ance of extended tube sur- 
faces have been rather limited, 
but a symposium recently held 
in London will lead to a more 
coherent knowledge. 


N THE world of heat transfer, a primary surface 
is one such as a plain tube or a solid rod 
possesses. surfaces are those which 
can be described as extended surfaces such as 
finned or studded tubes. 

A recent symposium held at the Institution of 
Mechanical Engineers had as its title “ The Use 
of Secondary Surfaces for Heat Transfer with 
Clean Gases.” One paper presented by Mr. 
N. G. Worley and Mr. W. Ross dealt with 
experiments carried out on tubes with studded 
surfaces. Significant points from this paper are 
given below. 

The performance of banks of bare tubes in a 
variety of patterns is well established and this 
information has passed into the general literature 
on heat transfer. Even so, data for high flows 
are meagre. The design of boilers for nuclear 
power stations has led to the use of finned tubing 
with high surface ratings and high gas pressures 
associated with high gas speeds. To establish the 
essential design information it has therefore been 
necessary to carry out large-scale test programmes. 

This paper summarised results from one of 
those programmes of development, during which 
over 200 arrangements were tested. As a result 
of this work, and experience from Calder Hall 
and Chapelcross, it has been possible in recent 
designs to reduce boiler margins and produce 
more compact arrangements. 

Extended surface tubes are now manufactured 
by a number of methods, all of which have been 
used in stations under construction or in opera- 
tion. In the test programme, many of the types 
of surfaces were investigated but for brevity, 
only the studded tube results are reported. 

In the main series of experiments three test 
rigs were employed. Throughout the work the 
direction of heat transfer has been from a hot 
gas to the element as in the final boiler design, 
but in the rig the tubes were cooled with water 
below its boiling point to check the heat flow. 

The results of a bare tube test series (see 
Fig. 2) were given for comparison with the stud 
tube tests and to establish the general reliability 
of the test methods as compared with published 
data. The arrangement chosen was that used in 
the high-pressure superheaters at Calder Hall 
and oss with 2in tubes on 4}in 
transverse pitch and 2} in between the staggered 
rows. This arrangement was similar to those 
used for extended surface tests. 

Studded tube characteristics were dealt with 
as a number of specific subject investigations 
which gave a general indication of the important 

ters and how they affect performance. 

Stud Cross-Section.—One of the features of 
studded tubes is that the designer can use studs 
of any suitable shape and can arrange them on 
the tube in various ways The range of cross- 
sections investigated is shown in Fig 1, and the 
results summarised in Fig. 3. 

The experiments showed that: 

(1) Although the overall coefficients of heat 
transfer for the stud designs are not the same, 
when allowance is made for the different fin 
efficiencies associated with the cross-sections, it 
is found that the stud shape does not influence 
the mean local heat transfer coefficient 
(2) The stud shape has, as expected, a pronounced 
effect on the pressure drop. There is little difference 
between the elliptical and chamfered shape, both 
giving values less than the rectangular section. 
(3) The turbulence associated with the flow 
around the poor-shaped fins and giving high 
re losses does not break up the boundary 
layer to give improved heat transfer. 


Gas Gap Between Neighbouring Studs.—For 
tubes with staggered arrangements with cham- 
fered studs there are two ways of changing the 
gap between the studs available for gas flow, by 
varying (i) the number of stud rows per inch; 
and (ii) the thickness of the studs. A comparison 
was made between banks with 2 and 4 staggered 
rows of studs per inch. There was no noticeable 
difference in the Nusselt number lines and there- 
fore in the heat transfer coefficient figures, while 
the pressure loss factors showed a difference of 
0-35 velocity heads, the lower figure correspond- 
ing to the wider stud pitch. 

Different stud thicknesses were also adopted 
at 4 rows per inch and the results showed 
that once again there was no effect on the heat 
transfer coefficient, but at 0-2 velocity heads 
increase in the pressure loss factor appeared as 
the stud thickness increased from in to } in. 

Stud Arrangement Around the Tube.—This 
design aspect was studied from 3 points of view: 
(1) Omission of surface from certain positions 
on the tube. Wherever surface was left off the 
tube the effect in the local heat transfer coefficient 
was insignificant. 

(2) In line, as compared with staggered 
arrangements, and (3) changing the number of 
studs per row. Results indicated that the arrange- 
ments with eight or ten studs per row gave 
superior heat transfer coefficients and lower 


* Air Atmospher: 
+ Air 100-200 Lb per Sq In 
© Carbon Dioxide 100-200 Lb per Sq in 


Re 


Fig. 2 Tests on bare tubes. 


pressure loss factors. The size of the improve- 
ment in the pressure loss factor is a consequence 
of the gas flow area convention used. Unfor- 
tunately, cutting the size of studs and adopting 
in-line patterns reduces the amount of surface 
that can be applied per unit length of tube. 

Tube Diameter Comparison.—Agreement both 
for pressure drop and heat transfer is more 
satisfactory than would be expected as complete 
dimensional similarity was not maintained. 
It is clear that a prediction of performance can be 
made from one tube diameter to another. 

Tube Pitch Comparison.—Comparisons were 
made for a large proportion of the surfaces 
tested and it has been found that there was a 
marked variation in the performance with the 
transverse pitch while the pitch of the tube 
rows has only a slight effect. 


CONCLUSION 


The tube appears to be more important than 
the studs in fixing the heat transfer coefficient. 
This is shown by the correlation, using tube 
diameter as the characteristic dimension, which 
successfully brings to a single line the curves for 
tubes of different diameters (but similar pitch 
ratios referred to tube diameter), although com- 
plete dimensional similarity of the stud patterns 
was not maintained. 


The general slope of heat transfer curves corre- 
sponded to an intermediate condition between the 
medium and high flow regimes shown in bare 
tube tests. Changes influencing strongly the 
pressure drop do not necessarily give corre- 
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Fig. 1 Stud tube details, 








ins 
7. 


rv 


é 


Velocity Heads per Row of Tubes 


ye 


Pressure Loss Factor in 


x Chamfered 
© Elliptical 
+ Rectangular 


Re 











Fig 3 Effect of stud cross-section 


sponding changes in heat transfer performance. 

Tube pitch influences the heat transfer coeffi- 
cient although the variation is less than occurs 
with bare tubes. On the other hand, the per- 
formance is remarkably insensitive to a large 
range of variations in stud details as long as the 
general pattern is maintained. 

Generalisations on the pressure loss factors 
are not so simple. Stud shape and the relation 
between stud blockage and gas flow area have 
significant influences. The curve of pressure loss 
factor against flow rate shows no pronounced 
flow regime corresponding to that obtained with 
bare tubes, and within the test range there was 
always some reduction with increase in Reynolds 
number. With well-shaped studs the total 
pressure loss per unit swept area is less than that 
for a similar arrangement of bare tubes but the 
heat transfer coefficients are similar. 

For an untested configuration of a wide range 
of surface patterns and tube pitches, reasonably 
precise predictions of heat transfer performance 
can be made from present information while 
only the order of the pressure drop can be 
estimated. More comprehensive theories are 
required to explain the results and it is hoped 
that the information collected in the symposium 
will lead to a more coherent general presentation 
of extended surface data than is possible today. 














ENGINEERING 25 November 1960 


RI SEIT NT NTN SE ENS TN te QE RN I Mn 


739 





Screw Type Compressor Gives Oil-Free Air 


It became apparent some time ago that a ready 
market was available for a compressor capable 
of delivering oil-free air at pressures up to 
30 Ib per sq. in without resorting to a two-stage 
Root’s blower. Conscious of this potential, 
Sir George Godfrey and Partners Limited, 
Hanworth, Middlesex, have designed and are 
manufacturing under licence from Svenska Rotor 
Maskiner of Stockholm a screw-type compressor 
which is known as the Godfrey/SRM compressor 
type 220. Godfrey’s have for many years 
produced a comprehensive range of Root’s 
blowers but as is generally known such machines 
have an output limited to about 12 to 15 Ib per 
sq. in. 

The new compressor—which can be applied to 
such installations as pneumatic conveying of 
powders and granular materials—is surge-free, 
and because of the absence of reciprocating 
parts is free from vibration. It has a maximum 
output of 450 cu. ft per min at 39 Ib per sq. in 
and absorbs approximately 60 h.p. Two 
intermeshing rotors enclosed within a chamber 
form the compressing unit. The male rotor 
has four helical lobes and the female rotor six 
corresponding gullies. This 4 + 6 rotor com- 
bination as it is called imparts equal bending 
strength to both male and female members, 
a point which is desirable in machines designed 
for high-compression ratios. In operation there 
is no contact between the rotors and the walls 
of the chamber thus dispensing with the need 
for internal lubrication. Small running clear- 
ances provide an effective seal. 

The drive to the compressor is through the 
male rotor which takes the full driving torque, 
the female rotor being driven by timing gears. 
Resultant forces due to gas and air pressure 
pass through the axis of the female rotor thus 
throwing very small loads on to the timing 
gears. The 4 + 6 combination means that the 
female rotor is driven at two-thirds the speed 
of the male rotor which it serves as a rotary 
seal. 


OPERATING CYCLE 


Briefly, the principle of operation is as follows: 
air enters the interlobe space between the two 
rotors, a space which increases with the con- 
tinuing rotation; the volume of air inspired is 
determined by the “wrap”’ angle or angle of 
twist of the helix. The air is carried circum- 
ferentially around the rotor chamber through 
half a revolution of the rotors. Then the rotors 
begin to mesh, compressing the air between 
them. Further rotation causes the air to proceed 
axially towards the outlet port where further 
meshing of the rotors discharges the air from 
the chamber. It follows that the degree of 
compression is determined by the axial position 
of the outlet port. 

It can be seen from the illustration used in 
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(Above) The Godfrey/SRM type 220 compressor 
delivers oil-free air at up to 30 lb per sq. in. 


(Right) Performance curves for the compressor. 


the description of the compressor in our New 
Plant and Equipment section that the machine 
Godfrey’s are offering is supplied on a baseplate, 
complete with a synchronous electric motor 
and speed increasing gearbox. 

Machined from the solid, in steel, the rotors 
are supported at each end in plain bearings and 
located axially by ball bearings at the free end. 
Carbon seals and a labyrinth system prevent the 
leakage of oil into the rotor chamber, but should 
any get through in spite of this, it is blown to 
atmosphere through a venting chamber. At the 
drive end the male rotor is coupled to the gear- 
box output shaft. The driven gear on the female 
rotor is split and dowelled to allow the inter- 
rotor clearance to be accurately set. The rotor 
chamber is formed by a machined casting 
closed at the drive end by a cover. Both items 
are in cast iron to allow water cooling to be 
used if necessary. Flanged air-inlet and outlet 
ports are integral with the compression chamber 
and situated on opposite sides so that the com- 
pressor can be fitted into a duct system. 

Oil is pumped to the gearbox by a gear-type 
pump which delivers the oil from a tank fitted 
to the baseplate for the compressor and 









Male Rotor, RPM 


15 2.5 3 





Volumetric Flow, CFM et Intake Conditions 


Seicii tone Aeaths Cindiananet lb In 
Intake Pressure of 14-7 per 9 ip aad 
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reduction gearbox, to a relief valve. From there 
the oil passes through a filter to the oil-cooler 
where it is fed back through the filter to a 
main-drilling in the gearbox. An external pipe 
takes the oil through three branch pipes to the 
compressor bearings and the timing gears. 

Various versions of these compressors have 
already given service in missile cooling systems, 
and refrigerator sets (as pumps) and a new unit 
is being developed for the Vickers VCIO 
airliner cabin-pressurising system. 





Petrol Engine Fabricated from Stainless Steel 


A stainless steel internal combustion engine has 
made its début in the United States. Delegates 
gathered at the recent American Society of Body 
Engineers Technical Convention had an oppor- 
tunity to inspect what is called “a remarkable 
new engine.” 

From information so far received it is only 
possible to build up the vaguest conception of 
the engine but claims for it inctude high power 
to weight ratio, lightness and durability. 

The engine was designed by Lloyd Taylor and 
is produced by Tyce Engineering Corporation of 
Chula Vista, California. One model, weighing 


175 Ib is claimed to deliver 175 b.h.p. 
Construction of the engine’s cylinder block 

assembly is of AISI type 302 stainless steel and 

includes the combustion chambers, cylinders, 


water jacket, inlet and exhaust ports, cylinder 
head and sparking plug tubes. Brazing is used 
throughout. 

Such a construction is said to do away with 
corrosion and because of the thickness of sheet 
used—about 16s.w.g. in some sections—heat 
is more easily dissipated. It is also claimed 
that because of the uniform wall thickness, 
troublesome hot spots are eliminated—a cause 
of pinking in engines. 

There is no cylinder-head gasket and a com- 
pression ratio of 14 to 1 is said to be obtained. 
Cylinder liners are fitted, 0-063 in thick, providing 
exceptional resistance to wear. There are two 
camshafts, and these and the crankshaft are 
said to be easily removable. 

Four basic sizes of engine are available at 


1,480, 1,720, 1,966, and 2,212¢.c. These can be 
converted from one size to another by fitting a 
different crankshaft to change the stroke. 
Cylinder bore is common at 3-5 in and all the 
engines in the range develop their maximum 
power at 6,500 r.p.m. 

To prove the engine’s potentials it has been 
installed in several boats and is scheduled to be 
tested in sports and racing cars. Standard parts 
from Detroit made cars were adopted for the 
engine, for instance, Thunderbird intake and 
Pontiac exhaust valves, Chevrolet-Six valve- 
guides and Ford-Six connecting rods. Numerous 
transmissions can be used and special adaptor 
units permit the engine to be fitted in such 
British cars as the MGA 1600, Triumph TR3A, 
and the Austin Healeys. 














Heat Control 


| ae type of heating system requires its own 
type of control, but all of them start with a 
thermostat of some sort. 

The thermostat may be alone or bz used in 
conjunction with a time switch to select the 
periods during which heating is possible. This 
allows advantage to be taken of cheap night 
tariffs and of making economies during wecek- 
ends. A neat circular wali mounting model is 
the one made by Honeywell Controls shown in the 
first illustration. 

Known as the Day-Nite it incorporates a 
double setting so that one temperature can be 
selected for the day and another for the night. 
The lower temperature, and also the time at which 
the full temperature is needed are hand set. At 
the end of the set period the thermostat auto- 
matically raises the temperature setting so that the 
room will be warmed up ready for occupation. 

A new control valve for hot water radiators is 
shown in the second illustration. An obvious 
feature is the heat graduation scale which is 
engraved to show the proportional heat output 
of the radiator and not the rate of flow of water 
through it, the two not being in direct ratio. 








The conventional handwheel has been dispensed 
with and the valve instead has a sleeve which 
rotates in a cast gunmetal body. Only finger-tip 
force is required to operate it and the valve can 
be completely closed without exerting any more 
force than is needed to obtain one of the heat 
settings. 

The evident advantage of having a calibrated 
heat scale is that guess work as to the number 
of turns open or closed is eliminated. The 
regulator is available in 4in pipe size in both 
straight and angle patterns and a_ lockshield 
model is also made. To match modern decors 
the head is finished in ivory and the indicator 
plate in grey. 

Mixing valves for supplying water at a chosen 
temperature are not new in concept, but a recent 
addition is the Leonard 621, said to be one of the 
smallest thermostatic mixing valves made. It is 
intended for flow rates of I to 14 gallons per 
minute and at such rates the temperature of the 
output is held to within 2° F. Small showers or 
spray bib taps are two applications suggested by 
the makers but any constant temperature supply 
in the rated flow range would be a suitable 
project. 

Compact design with a robust mechanism 
are two features claimed for the valve. The 
thermostat assembly is self-contained and fits 
in the valve body in the form of a cartridge. 
Replacement, using a single screwdriver, takes a 
matter of minutes—an advantage where contin- 
uity of supply is important. The thermostat 
itself is a sensitive robust bimetal strip coil. 
The hot and cold water supplies enter a mixing 
tube through circular ports, the opening of which 
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is controlled by a concentric sleeve rotating 
inside the tube. This sleeve is connected directly 
to the thermostat which is situated over the 
outlet of the mixing tube. The response is rapid. 

Also in the Leonard range is a thermostatic 
valve for temperature control in small bore 
heating systems. This is similar in principle 
to the mixing valve already described but is 
designed for flows in the range of 3 to 34 gallons 
per minute with a pressure drop across the 
valve of not more than 6in water gauge. In 
action, hot water from the boiler is mixed with 
cold water from the return pipe in such propor- 





(Above) Heat output from the radiator is marked 


on the scale. 


(Left) Two temperatures for day and night can be 


set on this thermostat. 


(Below) Hot and cold water are mixed to give a 


constant temperature output. 





tions that the temperature of the water flowing 
out to the system is kept constant irrespective 
of the losses from the radiatcrs which will, of 
course, vary with the climatic conditions. The 
result is reasonably constant room temperatures, 
especially as with small bore systems, the response 
is quite fast. 

Honeywell Controls Limited are at Ruislip 
Road East, Greenford, Middlesex; the address of 
Hattersley (Ormskirk) is Ormskirk, Laacasnire, 
and Leonard valves are made by Walker Cross- 
weller and Company Limited, Cheltenham. 
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300 kVA transformer for a 
British Electricity Board 





500 kVA ventilated transformer 
for a Cheshire Chemical works. 


For further details, please write to 
AEI Transformer Division, Southmoor Road, 


Wythenshawe, Manchester 23, or Rugby, ; 
Warwickshire. 250 kVA transformer for a 


Spanish power station 
Transformer Division 
Manchester & Rugby 


Associated Electrical industries Limited 
E/A80! 
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OBERTSON 


HALLDEN ROTARY TIN-PLATE SHEARS 
BUILT BY ROBERTSON 


are included in the three electrolytic 
tinning lines installed at the 
Velindre Works of the Steel Company of Wales Ltd. 


Photograph by courtesy of The Steel Company of Wales Ltd. 


The three Cut-up Lines fitted with this Hallden design machine are capable of dealing 


dj) with all tin-plate gauges and sheet sizes up to a rate of 428 sheets per minute. 


W. H. A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEARS WT. 3195 
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a sound foundation 


for trouble free 





service 





Motor Bogie frame supplied to 
Beyer - Peacock Ltd. and W.G. 
Bagnall Ltd., for the 1,250 h.p. 

AIA-AIA Diesel Electric Locomo- 
tives built by the Traction Division 
of Brush Electrical Engineering Co. Ltd. 
for the British Transport Commission. 





One piece cast steel BOGIES 


The design combines maximum strength with minimum weight. 
E S C “Commonwealth ’’ bogies give smooth easy riding at all 
speeds and require the minimum of maintenance, ensuring maximum 
locomotive availability. 


ENGLISH STEEL 


CASTINGS CORPORATION LTD 


River Don Works. Sheffield 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
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f Six Prominent features : 


. High Efficiency, Over 80% 
THE FRASER . Rapid Steam Raising 
. Natural Water Circulation 
. Large Combustion Chamber 
WATER-TUBE STEAM BOILER ° . . Ample Cleaning Accessibility 


. Maintenance Costs very low 


iS UNSURPASSED Write for illustrated literature 


FOR VERSATILITY ae 


Telephone: ADVance 3266 (4 lines) 
Telegrams Pressure Phone London 








BOOTH 


Welded Steelwork 
for United Kingdom 
Atomic Energy 
Authority | Seeciee*- 


JOHN BOOTH & SONS (BOLTON) LTD. 


HULTON STEELWORKS, BOLTON, Tel: BOLTON 1195 = London Office: , 
cea 26 Victoria Street, Westminster, S.W.1 
PIT on Sc 











Steel Chimney for 
Windscale Works of U.K.A.E. 

















NEW @92) BENDING ROLLERS for sheet metal and plate 


Choice of a bending roller is important ... make sure you get a good modern machine which will handle your work 
easily and fast, make sure your operator likes it, too ! You will both approve of the latest ... 


Supplied for hand and motor drive to suit the size : 
of your production. Well designed and con- Besco Plate &r 
structed, they are space and weight saving, there- 


fore cost less initially: efficient as they produce Sh t M t ] 
good, clean, accurate tubes and curved panels with ee © a 
less fuss and trouble. In brief, they have many Bending Rollers 


interesting features :— 
MODEL TR 






Pyramid roller formation 
Self-supporting top roller 
Swing-free end to top roller 


Only one adjustment each end, with indicators 
for various diameters. 
Motor drive is compact with two-direction 
controller and magnetic brake. 





| Model No. ..| TRH 24) TRH 26 | TRH 28 | TRH 44 | 
ity in 48° x + 72’ x}" 96” ’ 4" | 48” x ‘| 





mi steel 


_, Jee ae 














The above are for motor drive ; 484" x 4" and 72” x }” can be 
supplied for hand operation, Model TR/HO. 


Designed and built by . - 


Registered Design No. 891455 


Excellent terms ; monthly account, hire purchase or the FJ/E Machine Hire Plan 


Phone : CENtral 7606/8 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.! 

Phones : EUSTON 5000 Telex No. 24264 Grams : Bescotools London NWI! 

fi a LANSDOWNE HOUSE, 4!, WATER STREET, BIRMINGHAM, 3 
Grams : Bescotools Birmingham 3 
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For speed 


and long 


Like. s 


STAND UP WHERE 
OTHERS FAIL 








PERFORATED 
METALS FOR 
INDUSTRY 


J. & F, Pool Perforated Metais 
are today giving splendid service 
in over 40 great industries. 

it is first-class equipment at the 
right price! 


HACKSAW ‘@eal)...... 


| HAYLE. CORNWALL. Hayle 32!? 
| ese! ela 








Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors | 





UH 43 














We are designers and manufacturers of a full range of high-class Power Transmission Appliances 


V_seLt 
DRIVES 


The choice of the Machine Tool 
Industry 





R. HUNT & CO. LTD. 
ATLAS WORKS - EARLS COLNE - ESSEX ee 
Telephone: Earis Coine 202. SS$8 heavy duty centre lathe 
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NOURCUGH 
O Aigdeaulioe 


For almost forty years Spenborough have been in the 
forefront of the design, development, and manufacture of 
hydraulic mechanisms. Our long experience in producing 
Rams, Pumps and Valves is freely available to all users 
of Hydraulic Systems and enquiries are invited for 
precision-built equipment of the highest efficiency. 


SPENBOROUGH ENGINEERING CO. LTD., HECKMONDWIKE, YORKS. 


Phone: Heckmondwike 141! (5 lines) Grams: UNION, HECKMONDWIKE 
London & S.E. Counties : B. B. Sales Ltd., 88 Clapham Road, LONDON S.W.9. Phone & Grams : RELIANCE 25/2 
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DICKROPES 
SUPERCEDE 


VEE-BELTS... 








HIGH TENSILE 


MULTI-PLY 
JACKET 


Maximum Transmission 


choose DICKROPE 


the Vee-Rope with a ‘plus’ rating 


It's the Construction and Quality that counts—Compare the 
internal construction of the Dickrope Industrial Vee Rope with that 
of the average Vee Belt! Dickropes are designed to transmit 
extra power over long periods because of their multi-cord, high 
tensile centre core wrapped in a multi-ply hard-wearing jacket. 
Ordinary Vee Belts have fewer cords embedded in a solid rubber 
filling with much flimsier sidewall wrapping. 

Dickropes are built to give long trouble-free service and, due to 
their special robust construction and High-Capacity ratings, will 
do the work of a greater number of Vee Belts. 

Dickropes are manufactured from the highest quality materials 
to provide these advantages which do not exist in the cheaper 
variety of Vee Belt. 


For further information write for our latest Brochure... 


R.&J. DICK LTD. 


HEAD OFFICE AND FACTORY : 
GREENHEAD WORKS, GLASGOW, S.E. 
Tel. : BRidgeton 2344 (5 lines) Grams : Guttapercha, Glasgow 





THE NAME WHICH MEANS DEVELOPMENT IN POWER TRANSMISSION 





UNITED KINGDOM BRANCHES: Glasgow, London, Bristol, Birmingham, 
Manchester, Leeds, Newcastle, Dundee, 
Belfast and Dublin. 


EUROPEAN BRANCHES: Amsterdam and Vienna. 
UNITED STATES FACTORIES: Totowa, New Jersey and at Muscatine, 
lowa. 
UNITED STATES BRANCHES: New York, Chicago, San Francisco, 
Los Angeles and Seattle. 


CANADIAN SUBSIDIARY: R. & J. Dick (Canada) Ltd., 2430 Fairview 
Avenue, Burlington, Ontario, 
Tel NELson 7-1851. 
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F. S. RATCLIFFE (ROCHDALE) LTD. 
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right direction 
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Crawford Spring Works, Norman Road, Rochda! 
Phone: Rochdale 40415 "Grams: Recoil, Rochdale 
Telex No: 63178 PW. 5968/1 































This equipment consists of a flow transmitter 
in the pipeline connected to a simple relay 
unit. It is designed to prevent damaye result- 
ing from a failure in the flow of a vital liquid. 
Flowguard is available for jin. to in. bore 
pipes and for flow rates of from 0°5 to 100 
salons per minute. 

REMOTE FLOW SWITCHES FOR 


Write for illustrated brochure Ne. 102. 


LONDEX LTD Anartey Werks, London $.£.20 
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ROLL CLADDING for permanent protection 








The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 


in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 





Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 


can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 


ROSEDOWNs 

















IN DYEING 





ROSE, DOWNS & THOMPSON LTD. 


London Office; 15 Portland Place, W.!. Tel; LANgham 5588 Old Foundry, Hull, England. Tel: 29864 


DAVY-ASHMORE GROUP 
sca 
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PRECISION MOULDINGS 


DOWTY oe pe 
Nn Natural, Svathetic and Silicone Rubbers. 
Bonded, PLT AE. and Nylon Components. 





2 ee 


2 


LIMITED ASHCHURCH 


DOWTY SEALS 
Member of the DOWTY Group Telephone: Tewkesbury 2271 
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The solution to 
alignment problems 
and for transmitting 
motion at varying 
angles. . 


EIM Zzacé ROSE 


SPHERIGAL BEARINGS AND 
SPHERICAL BEARING ROD ENDS 


Eleven 


DIFFERENT TYPES OF ROD ENDS 


The principle of these units is a single ball oscillating in a 
suitably made housing. 


Heim Unibal rod ends are made with B.A., B.S.F., Unified 
and American threads, male or female, up to ¢ in. 


Rose rod ends have B.A., B.S.F., Whitworth and metric 
threads, male or female, up to { in. 


Spherical bearings have ball bores of 4 in. to 2 in. diameter. 
There is bound to be a rod end or spherical to suit your 


application. 


Most of these units may be released by our own A.I.D. or 
A.R.B. inspection organisation. 


DIFFERENT KINDS OF 
SPHERICAL BEARINGS 


Full dimensional details are given in the catalogue obtainable 
free of charge upon application to 


ROSE BROTHERS (GAINSBOROUGH) LIMITED 


Bearings Division, Gainsborough, Lincs. 
Telephone: Gainsborough 2231 (8 lines) Telex: 5641 
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GLENFIELD 
VALVES 

















for Pumping Plants... . 


Almost every pumping installation requires valves, and almost 
every valve requirement can be met from the Glenfield Vaive Range, 
which offers a complete selection of Foot, Sluice, Check and other 


types, in various standard forms to suit a wide variety of conditions. 





The site illustration shows Glenfield hand and electrically 
operated sluice valves, and tilting-disk check valves in a pumping 
station of the Mannum/Adelaide Pipeline Works in Australia; 
whilst the cut-outs show typical examples of foot valves with 
strainers and orthodox and Recoil styles of check valves. 











KENNEDY LIMITED KILMARNOCK 





Head Office and Works : 


KILMARNOCK SCOTLAND 
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P 


| WIDE RAM 


PRESSES for 
trimming, setting etc. 







Available in sizes from 100 to 1,000 ton, 





this specially designed multi-purpose press 






enables pre-forming, setting and 








straightening to be carried out in addition 
to trimming and piercing operations. 


Electrically driven, with transmission 






through alloy steel double helical gears. 








Comprehensive lubrication system 
automatically interlocked with main press 


drive. Frame of maximum strength with 






large diamcter tie bolts shrunk into 


position. Air-opcrated friction clutch 







fully protected against overload. 





100 ton Wide Ram 
Trimming and Setting Press. 









MASSEY DESIGNS INCLUDE:— 






Steam and Compressed Air Hammers, ‘ 


Pneumatic Power Hammers, Friction | 8 &S, ASSEY ym OPENSH AW - MANCHESTER * ENGLAND 









Drop Hammers, Double- Acting 
Steam and Compressed Air Drop 
Hammers, Counterblow Hammers, 


Forging Presses, Use Rollers, Trimming MAKERS OF THE WORLD’S GREATEST RANGE OF 
Presses, Tyre Fixing Rolls. . FORGING AND DROP FORGING PLANT. 
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TYPE R 


railway 


CLIP-ON 
AMMETER 


0- 10 amperes 
0- 25 amperes 
0- 50 amperes 
0-100 amperes 
0-250 amperes 
0-500 amperes 


Dimensions: H.18}” x W.7%;" x D.25* 
Nett Weight : 5i lb. (2°60 kg.) 


For full details write for List IN.7|R 


FERRANTI 


First into the future 


FERRANTI LTD - MOSTON - MANCHESTER 10 
Tel: FAlisworth 2071 

London Office : 

KERN HOUSE, 36 KINGSWAY, W.C.2, 
Tel: TEMple Bar 6666 
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NORTHFLEET, ENGLAND 





MOUNT ISA, AUSTRALIA 






SASKATCHEWAN, CANADA 


FEC. 


art of the world 





THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND TRANSFORMER DIVISION BIRMINGHAM 6 
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Coal Preparation Plants 
for All Outputs 


We are designing, delivering and erecting complete equipment for coal 
preparation plants of all sizes and various systems according to the raw material. 
Many years experience of the renowned SKODA Works and Vitkovice Iron 
Works in constructing coal preparation plants in Europe and overseas 
guarantee a high technical standard. 


TECHNOEXPORT 


PRAHA - CZECHOSLOVAKIA 
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2) 2nd interchangeable vessel 


Cost-conscious Engineering 


Among the latest methods of rational steel production is the Rotor 
Process in which hot metal is refined into steel of open-hearth quality 
with the help of oxygen. The furnace is mounted on a tilting cradle so 
that two interchangeable vessels can be employed. Production need 
thus not be interrupted when relining is necessary. DEMAG has desig- 
ned and constructed to its own system plants of 75 to 100 ton capa- 
city for European and overseas customers. 


DEMAG AKTIENGESELLSCHAFT DUISBURG CERMANY 
Representative in the U.K.: Rymag Ltd., 197, Knigthsbridge, London S. W.7 
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PRESSURE 


is no problem! 


MAXIMUM EFFICIENCY 
MINIMUM FLOOR SPACE 


Compact L design saves 
space-gives better 
balance 

Simplified grouped con- 
trols 

Choice of three drives 

No superfluous piping 
Minimum costs for instal- 
lation, operating and 
maintenance 

Small, simple foundation 
only required 

Low cost transportation 
Ready to run whenever 
connected to water and 
electricity supplies 


Packaged L Design, heavy duty XLE 
Compressor generates pressures from 80 to 
125 p.s.i. at continuous full load 


‘PIPELESS THRU-FRAME AIR FLOW’ and 

PACKAGED INTERCOOLER Main air connections are 
on the compressor frame, with direct internal air flow between 
intake and discharge entirely through large passages between 
frame and cylinders. This eliminates inter-stage piping and 


CHANNEL VALVES 


Exclusive to Ingersoll-Rand 
compressors, Type A Chan- 
nel Valves have been ex- 
pressly designed for heavy 
duty compressor require- 


reduces compressor height and length. The packaged-type 
intercooler, tube-and-finned, fits within the compressor frame 
requiring one quarter of the space occupied by a conventional 
cooler. These two space savers are an important feature of 
the compact, streamlined, but sturdy, XLE design. 


ments, and have long been 
proved for quietness, maxi- 
mum efficiency and amazing 
durability. They are a strong 
factor in the tremendous reli- 
ability of the XLE Compressor 


Write for leaflet LN161 which 
gives full details 

165 Queen Victoria St. 
London EC4 

CENtral 5681 

Works: Traftord Park 
Manchester 17 


Ingersoll-Rand 


COM PAN Y Limit € 
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years ahead in design! 


ESH COMPRESSORS ESV 


more compact more rugged 


longer running no adjustments 


ESV vertical and ESH horizontal models for continuous heavy duty in 20-150 h.p. 
5", 7", 9" and 11” stroke, two-, three-, and four-stage units and pressures up 


to 5000 psi 


Unit shipped assembled 

Requires only simple flat-topped 
foundation—little floor space 

Easy to connect 

Low power consumption—minimum 
maintenance 

Versatile—adaptable to any drive 
Parts interchangeable (in same stroke 
size) between ESV and ESH 

Full force-feed lubrication—non- 
lubricated models also available 
Completely sealed frame 

Constant speed control—or combined 
with automatic stop and start 

Free-air unloaders fitted 


FULL-FLOATING ALUMINIUM BEARINGS 

Main and crankpin bearings in aluminium alloy with higher load capacity, 
better heat conductivity and resistance to scoring. Free to rotate both on 
the journal and within the bearing housing causing major thrust of each 
stroke to be taken on different part of shell, so distributing wear everily. 
Full-floating bearings eliminate adjustments 


CHANNEL VALVES 

Exclusive to I-R Compressors, air-cushioned Channel Valves are more 
efficient and durable, quiet in operation and trouble-free. Designed 
expressly for modern compressor speeds, there is also a special version 
incorporated in the ESV and ESH non-lubricated compressors for use 
where oil must not contaminate the gas or air being compressed 


Write for leaflet L.N. 162 for full details 


Ingersoll-Rand 


COMPANY LIMIte D 


165 Queen Victoria St London EC4 Central 5681 Works: Trafford Park Manchester 17 
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Another 
Big 

Hydraulic 

Turbine 
and 

Generator 
by 


Hitachi 





Hitachi has recently completed two 137,500kw/125,000VKA hydraulic turbines and generators for 
the Miboro Power Station in Central Japan. The turbine is of the vertical-shaft Francis type, 
and specified for a speed of 225rpm, a maximum effective head of 200m and 76.6 cu.m/sec. water 
flow, making it one of the largest units of its kind in the world. Its runner has a maximum 
diameter of 3.7m and the main shaft a diameter of 96cm. The spiral casing, which was constructed 
in 13 sections to facilitate transportation to the site, has an inlet diameter of 3.35m and an outer 
diameter of 11.2m. 

The generator presents a high-torsoed appearance having been so designed in consideration of the 
comparatively high speed. Since the generator was designed for a rated voltage of 16,500 volts 
and, in this respect, represents the first such attempt in Japan, particular care was taken in the 
corona-shielding and impulse resistance of the stator winding. The generator is rated at 60 cycles, 
225rpm and 0.9 power factor, but is also capable of operating at 50 cycles, 187.5rpm and 1.0 
power factor. 


ATT 


' Cable Address: “HITACHY” TOKYO 















ENGINEERING 25 November 1960 [Supplement] 69 


PHOTOMECHANICAL 
AIDS in the 
Drawing Office 





Did you know that it is possible to SAVE 


90" /, of drawing storage space 

GB°/. wand tracing and chieckhig * 
ZF FE  elieicace clint 

50° /, dyctine matexials costs 


95°/ re-scaling effort 


and at least 50 | of modification-making effort and time 


with BARCRO Photomechanical Equipment? 
and it gives Security and Speeds Production 


AICLIGHT WORKS, COLCHESTER, ESSEX. Telephone: Colchester 519! 
Consult SENTINEL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1. Telephone: CLErkenwell 4064 
28-31, DALLINGTON STREET, LONDON, E.C.1. Telephone : CLErkenwell 4064 
13-15, ST. VINCENT PLACE, GLASGOW, C.I. Telephone: Central 3775 
8-10, NEWTON STREET, MANCHESTER, |. Telephone: DEAnsgate 3942 
er bal WORKS, BLACKBURN ot SALFORD, 3. Telephone. DEAnsgate 3942 
ALB D, STECHFORD, BIRMINGHAM, 33. Telephone: Stechford 4442 
E. N. MASON & SONS LTD. 14, COOK STREET, LIVERPOOL, 2. Telephone: Central 6514 
51, VICTORIA STREET, SHEFFIELD, |. Telephone : Sheffield 21776 
6, BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, |. Telephone: Leeds 23537 
3, UNITY STREET, BRISTOL, |. Telephone: Bristol 292441 











General Macrine Castings made te customers’ Patterns. Low Prices for Planing, Boring, Turning, Screweutting 
Send your enquiries to :— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 
New Bond Street, Halifax. Telephone: Helifax 5217/8 Telegrams : “Gears” 


for 
HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS 





LIMITED - DARTFORD 


KENT - ENGLAND 
DARTFORD 3248 
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SHOT BLAST BARREL 


COMBINED WITH FABRIC SCREEN FILTER, FAN AND 
ABRASIVE CLEANER. ALL ABOVE FLOOR LEVEL. 


Fan and Barrel are independently motor 
driven so that Fan can run constantly. 


FOR CLEANING SMALL AND MEDIUM SIZE CASTINGS, 
FORGINGS, PRESSINGS, STAMPINGS, Etc. 


5. W. JACKMAN & COMPANY LTD. 


VULCAN WORKS, BLACKFRIARS RD., MANCHESTER, 3 
Telephone: DEANSGATE 4648 (three lines) Telegrams BLAST MANCHESTER 








theres « Deg Dloronce 


LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


. 
. 
* 
‘ 
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e 
a 
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> oeree =a o* 


ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


FRANK 


WIGGLESWORTH 


and any other 


a * ae 
ryt) eeeeeanee 
Oe eed | 


V-Belts 


& CO LTD 


SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 53441 
Grams : CLUTCH, SHIPLEY 
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FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 





AULD’S PATENT 
Full Bore Safety Valve 
enables full area of seat 

to be utilised for 
discharge 





Patent Full Bore mages Class’ ‘A” 
Safety Valve Reducing Valve 


We also manufacture 


SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 
TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING AND DE-SUPERHEATING UNITS 


DAVID AULD & SONS LTD. 
Whitevale Foundry, GLASGOW. 


Telephone No. Bridgeton 1242 Telegrams: “Reducing '’’ Glesgew 




















BY FITTING A 


Crockatt 


PATENT 
DENSOMETER 


Monitors the blow-down — Con- 
tinuously Gives Warning — Visua! 


and Audible—of Maximum and Minimum Density. Has Warning Points 
infinitely adjustable within the permitted range. Saves Chemicals— 





Here is what the Chief Engineer of 
Alex. Cowan & Sons Ltd., Valley- 
field Mills, the well-known paper 
manufacturers, had to say about 
the “Crockatt” Densometer. 


“Heat losses caused by excessive blow- 
down have been greatly reduced since 
installing the ““Crockatt” Densometer 
in our Boiler Plant as due to the 
effectiveness and efficiency of the in- 
strument and the facility of having 

indication, we are able to 
maintain the blow-down rate at a 











Loss of Heat—Waste of Water and 
the Valuable Time of your Chemist 
in routine testing. 


FULL PARTICULARS WILL BE SENT ON 
REQUEST, IN CERTAIN CIRCUMSTANCES 
TRIAL INSTALLATION CAN BE ARRANGED. 


W. CROCKATT 


& SONS LTD. 
DARNLEY STREET, GLASGOW, S./ 
SCOTLAND 


71 
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LEAMINGTON SPA - WARWICKSHIRE 











Genera! Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 
Send your enquiries to :— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 
New Bond Street, Halifax. Telephone: fielifax 5217/8 Telegrams: “Gears” 


for 
HIGH PRESSURES 


and 


SPECIAL GASES 





LIMITED - DARTFORD 
KENT - ENGLAND 
DARTFORD 3248 
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SHOT BLAST BARREL 


COMBINED WITH FABRIC SCREEN FILTER, FAN AND 
ABRASIVE CLEANER. ALL ABOVE FLOOR LEVEL. 


Fan and Barrel are independently motor 
driven so that Fan can run constantly. 


FOR CLEANING SMALL AND MEDIUM SIZE CASTINGS, 
FORGINGS, PRESSINGS, STAMPINGS, Etc. 


5. W. JACKMAN & COMPANY LTD. 


VULCAN WORKS, BLACKFRIARS RD., MANCHESTER, 3 
Telephone: DEANSGATE 4648 (three lines) Telegrams BLAST MANCHESTER 











LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


ALL BRITISH 
TEXROPE GROMMET 


V-BELT DRIVES 


MANUFACTURED 
4@ND SOLD ONLY BY 


FRANK 





WIGGLESWORTH 


V-Belts 


& CO LTD 
wai! YORKSHIRE 
HIPLEY 53141 
eunert cli . SHIPLEY 
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FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 





AULD’S PATENT 
Full Bore Safety Valve 
enables full area of seat 





to be utilised for 
discharge 
Patent Full Bore roa eee ae Class’ ‘A” 
Safety Valve Reducing Valve 


We also manufacture 
SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 
TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING AND DE-SUPERHEATING UNITS 


DAVID AULD & SONS LTD. 
Whitevale Foundry, GLASGOW. 


Telephone No. Bridgeton 1242 Telegrams: “Reducing'’’ Glasgow 











BY FITTING A 


Crockatt 


PATENT 
DENSOMETER 


Monitors the blow-down — Con- 
tinuously Gives Warning — Visual 


and Audible—of Maximum and Minimum Density. Has Warning Points 
infinitely adjustable within the permitted range. Saves Chemicals— 





Here is what the Chief Engineer of 
Alex. Cowan & Sons Ltd., Valley- 
field Mills, the well-known paper 
manufacturers, had to say about 
the “Crockatt” Densometer. 


“Heat losses caused by excessive blow- 
down have been reduced since 
installing the “‘Crockatt” Densometer 
in our Boiler Plant as due to the 
effectiveness and efficiency of the in- 
strument and the facility of having 
constant indication, we are able to 
maintain the blow-down rate at a 
minimum.” 











Loss of Heat—Waste of Water and 
the Valuable Time of your Chernist 
in routine testing. 


FULL PARTICULARS WILL BE SENT ON 
REQUEST, IN CERTAIN CIRCUMSTANCES 
ALLATION CAN BE ARRANGED. 


W. CROCKATT 


& SONS LTD. 


DARNLEY STREET, GLASGOW, 5S. 
SCOTLAND 
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LIVERPOOL 
CALLOW 
DUSTLESS 


CONVEYING 


Write for details and 
technical representative 
to call 











Essential items of equip- 

ment for Compressed Air 

lines. No.235 recommended 

F . E . C A L L O WwW for installation at conve- 
Nee Tee & nient points or at end of 
Ltv eee ENGLAND . x pipe lines where condensed 
moisture can be drawn off 

at regular intervals. No. 247 


| : reac and automatically 
wale & isch ithout atten- 
for fine milling 1B-EC-NE tees 


369 
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Serra? yt) ae Z VA Cle T GEARS 


ne ) To ne a soe ae segpatoeany Bie 
wim é: ef aiiahiiee the ce of mate or non-metallic gears gre 
ane al importance; such gears must have hard, smooth- 
wearing surfaces, and must possess great strength, 
elasticity, and shock-absorbing powers. Fabroil gears 
ess these qualities to a pre-eminent degree; and are 
superior to gears of raw-hide, paper and other 


materials. 
SEND FOR CATALOGUE & PRICE LISTS 


ODONTIC WORKS, STALYBRIDGE 
Telephone STALYBRIDGE 3232/3 
ITD Telegrams ““ODONTIC” STALYBRIDGE 


—ememcmnmmamme 
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‘ENGLISH ELECTRIC’ standardised control schemes—the result of 
control engineering experience in many industries—can be readily 
applied to particular requirements. The use of these basic designs keeps 


time and cost to a minimum, even on special schemes. 


\ 


CONTROL 
ENGINEERING 


Pe OPUS Bey, - 


THE RANGE OF STANDARD VARIABLE SPEED D.C. DRIVES 
e Z D 2 (A.C. Supplies/Static Controller/D.C. Motor), 


my eyTs ' ’ ele & ? 
Jest rom hone power 'o 10 koe power Thee ives hve MAY NO 
sd 4B\ a iercemetreees 


a wide speed range and close regulation with inherent field failure 


protection and current limit protection. 


For further details send for leaflet ES/203 


THE ENGLISH ELECTRIC ComPaNy LIMITED, ENGLISH ELECTRIC HOUSE, STRAND, LONDON, W.C.2 
Control Gear Division, Kidsgrove, Stoke-on-Trent, Staffs. Telephone: Kidsgrove 2141/3 


WORKS: STAFFORD - PRESTON . RUGBY ~ BRADFORD : LIVERPOOL “ ACCRINGTON 





£ ] a century of experience in 


V-ROPE DRIVES 
_f 














Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


THRAPSTON, near KETTERING 
Telephone: THRAPSTON 531-532 
Telegrams: “GRACE” Thrapston 








Plan your maintenance using 


NMITH 


counters 


Smiths Synchronous Hours Counter can 
be fitted to all A.C. Mains operated 
machinery, plant etc. Robust, reliable logg- 
ing of accurate running times. Totals up to 
10,000 hours, a trip Counter can be included. 


you can count on 


SMITHS 
to last... and last 


Write for full details to 


The industrial business of S. Smith & Sons (England) Ltd., 


including the marketing of industrial products 
under the trade marks of Smiths and Kelvin Hughes 


Chronos Works, North Circular Road, London NW2 + Phone: GLA1136 
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HIGH PRESSURE 
STEAM 
IN GHEGK 


Crane recently added to their wide range a series of gate, globe 
and check valves in Forged Steel. These valves are designed for 
long service in severe working conditions. A varied trim selection 
makes them applicable to many different services, including 
chemicals of a corrosive nature, and steam at high pressures and 
temperatures up to 1,000 degrees F. Crane Forged Steel Valves 
are made with screwed or socket-welding ends to British and 
American Standards. Sizes range from 4” to 2”. 

in common with all Crane products, these Forged Steel valves 
are made to extremely high standards and are subjected to care- 
ful inspection and individual testing at every stage. They are 
therefore completely dependable in situations where working 
conditions are arduous and long life is essential. 


Fuller details of 

Crane Forged Steel Valves are 
given in Crane Leaflets, 

which may be had on application 
to Dept. 23 Crane Ltd., 

15-16 Red Lion Court, 

Fleet Street, London, E.C.4 
Works: Ipswich 


Branches: Birmingham, 
Brentford, Bristol, Glasgow, 
Leeds, London, Manchester. 


the toughness 
of forged 


steel valves by Cc ea A i E 


v22 
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ype suitable 
ion is under 
liquid 


t 
ingle-stage volute 
f the singles 
This pump Is ° 
those services "™ 
pops » conditions, an 


free of entrained g45- 


This pump 
Where it is nec 
the suction PIPS 
required, the 
recommendes- 


D)awson & 
D)ownie Ltd 


ELGIN WORKS, CLYDEBANK 
SCOTLAND. 


Telephone: Clydebank 2271 /2/3 
Telegrams : ‘* Pumps" Clydebank. 














Water 
Treatment 


& 
FILTRATION 
CLARIFICATION 
SOFTENING 


BOILER FEED 
CONDITIONING, Etc. 


UNITED FILTERS & ENGINEERING LTD. 
WATER TREATMENT SPECIALISTS—LONDON, S.W.15. 


Phone: PUTney 4441 


iT’, 


moe 
ees 
nema 


Sate of A 











Telegrams: Unifilters, Put. London 








AND SON, LIMITED 
Ferry Street, Millwall, London, E.! 


Makers of 
Dished and 
Flanged 
ends and 
Pipecaps 


TELEPHONE: EAST 118s “S" @Bgpee 
TELEGRAMS: PRESVESALS, PHONE, 








LONDON. 

















| erial. 
quantities. When order- 





’ 

Permanently engraves 
| numbers, 
| designs, etc., on metal 
| glass, porcelain, plastics 
| and other hard surfaces 
| —at 
| with 
| Simply plug in to the 
| mains and use. Vibrates 
| at 100 
| second on 50-cycle A.C, 
| current. Try out for 


data, codes, 


writing 
writing 


speed 


ease! 
* Cuts marking 
strokes per costs 


rself the tool that * reign Fa 


Is-Royce Ltd. use. 
Write, wire or 'phone 
for a VIBRO-TOOL on 
Discounts for 


Fil specify 
Write for leaflet 1.V.T.2. 
fick : 
340) Le] 3. BURGESS PRODUCTS COMPANY LIMITED 
vibro-tool Smell Tool Division 
pees SAPCOTE, LEICESTERSHIRE Telephone: Sapcote 292 





COMPRESSED 
AIR 
OPERATED 


“HYDRAULIC 
PRESSURE 
TESTING 


JUNIOR 


AIRHYDROPUMP 













@ Small enough 
to fit the hand 


@ Powerful enough 
to give 10,000 P.S.I. 


@ Accurate enough 
to give EXACT pressure 


For full details send for Leaflet AJ/4 
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Avoid Bearing Breakdowns Use 


‘AUCHTERLONIE’ 


PLUMMER BLOCKS and FLANGE UNITS 
permanently sealed and lubricated for trouble-free heavy- 
duty service. : 





The “Auchterlonie” M.A.C. Plummer 
Block is fitted with double-row self- 


aligning adapter ball bearings 





This “ Auchterlonie” M.A.C. Flange 
Unit is a noteworthy advance in design. 
It is easily mounted, completely sealed 
to retain lubricant and exclude dust, 
and incorporates standard double-row, 
self-aligning ball bearings. 





The “Auchterlonie” WEB Pattern 
Plummer Block has standard double- 
row self-aligning ball bearings and is 
fitted with either Cork sealing washers 
or synthetic Rubber oil seals. 





The new ‘ Auch.erlonie” S.P. Plun- 
mer Block fitted v ith standard double- 
row, self-aligning ball bearings and 
special oil-retaining, dirt-excluding 
seals. Its unique design obviates dis- 
mantling before fitting. 


iis Cymcree asees 
SRS Ra 


A COMPLETE RANGE OF BALL AND ROLLER BEARINGS, BLOCKS AND FLANGES, 
FOR IMMEDIATE DELIVERY AT COMPETITIVE PRICES ALWAYS IN STOCK 





CHARLES S. MADAN & CO. LTD. 


VORTEX WORKS - ALTRINCHAM - CHESHIRE | ppite for Transmission Catalogue T.3 t0: 
Telephone: ALTRINCHAM 2702 ~ Telegrams: VORTEX ALTRINCHAM (TELEX) | CHAS. AUCHTERLONIE & COMPANY LIMITED 
TELEX 66-105 A/B ATLANTIC ALTCHM 32. STATION RD.. NEW SOUTHGATE, LONDON, N.I1. Tel * ENTerprise 6222/7132 


CM.2/ 





Men who have kept to the tightest 
schedules in the toughest conditions; 
men who have manned machines work- 
ing round the clock, seven days a 
week; these are the men who know 
from experience that for proved relia- 
bility Fordson Power is unequalled. 
Add to reliability all the other Fordson 
advantages of high output, low costs, 
unrivalled service and spare parts 
organisation, and aimost unlimited 
choice of build-ups in the 30-40 and 
40-50 b.h.p. classes. That’s why more 
Fordson power units than any other 
are used in industrial equipment. 

Wiite for detailed specifications. 
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INDUSTRIAL SALES DEPARTMENT, TRACTOR DIVISION, FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
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Blakeborough 


A power-assisted, quick-closing non- 
return valve for turbine bled steam 
lines, delivery lines from compressors, 
etc, where instant response with free- 
dom from risk of sticking is essential. 
In addition to its positive, extra-rapid 
closing feature, this valve has impor- 
tant advantages over previous types 
in the way of compactness, reliability, 
and economy. Available in all required 
sizes from 2 in. upwards, for pressures 
up to 450 psi. and temperatures up to 
900°F. 


*BLAKEBOROUGH 


For further details see publication 241, 
free on request. 


J. BLAKEBOROUGH & SONS LIMITED BRIGHOUSE ENGLAND 
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‘Engineering’ 
Reprint 


Supply 
Service: 


Single copies of these articles 
reprinted from ‘ Engineering ’ are 
available from the publisher 

36 Bedford Street, London 

WC2 free of charge: 


Fall Load Efficiency Testing of 

Turbine Gear Units (courtesy of 
The David Brown Corporation 
(Sales) Limited). 


Road Improvements: Choosing 
Priorities by a New Formula, by 
Dr. G. Charlesworth, D. J. Reynolds, | 
B.Sc.(Econ.), and J. G. Wardrop, 
B.A., Road Research Laboratory, 
DSIR. (Read at the British 
Association Meeting in September, 
1959, under the title ““ Road 
Traffic Economics ”’). 


Heat Flow Research— Analysis of 
Brake Drum Temperature in 

Racing Cars, by T. P. Newcomb, 
M.Sc., A.Inst.P., Research Division, 
Ferodo Limited. 


Promising Future of Vertical 
Take-Off, by H. G. Conway, 
M.A., M.I.Mech.E., F.R.Ae.S., 
Director and Chief Engineer, 
Short Brothers & Harland Limited. 
(Read at the British Association 
Meeting in September, 1959, 
under the title ““ VTOL—An 
Aeronautical Challenge ”’). 


Hydrostatic Drives. An 
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In many power stations today, De Laval centrifuges are employed 
to maintain lubricating and insulating oils in prime condition. 
The superior results obtained are due largely to the high, constant 
separating efficiency of the famous De Laval disc type bowl and the 
mechanical reliability of the complete De Laval equipments. 


ATED £08 tunswe wvencarine ons 


De Laval turbine lubricating oil purifying equipments are specially 
designed for continuous by-pass operation, and ensure the 
maximum continuous removal of water and solid contaminants 
from the oil with the minimum of attention. 

The latest type of De Laval equipment also incorporates 

a De Laval Plate type Heat Exchanger with 

regenerative heating section, which reduces the heat loading 
requirements by at least 60%. 


QATED ron wnsuratine ons 


Many De Laval stationary, portable and roadworthy portable 
units of the atmospheric and vacuum type have also been 

supplied in a range of capacities from 10 g.p.h. to 1500 g.p.h. for 
the most efficient treatment of insulating and switch oils. 


View of the De Laval type B1524 Power Station 
equipment showing the Plate type Heat Exchanger. 






These high-efficiency equipments ensure: 

Dielectric strengths well above B.S.S. requirements for new oil. 
Complete extraction of free and dissolved moisture and solids. 
No back pressures or fall-off in throughput capacity. 

No limit to separation of water, sludge or solids. 

Minimum heating of oil. 

Low running costs—no filter aids-simple operation. 


O/L EQUIPMENT DIVISION 
ALFA-LAVAL CO. LTD - GREAT WEST ROAD - BRENTFORD - MIDDX - TEL: ISLEWORTH 1221 


120 g.p.h. 800 g.p.h. 





Smee's D.L. 423 








PORTABLE HIGH VACUUM INSULATING OIL PURIFYING EQUIPMENTS 








interview with Mr. E. H. Bowers, | 
Director and Chief Engineer of 
Dowty Hydraulic Units 
Limited. 


Performance of Jenbach Two- 
Stroke Oil Engines, by Professor 
S. J. Davies, D.Sc.(Eng.), 
Ph.D., M.I.Mech.E. 


Reinforcement of Branch Pieces, 
By Dr. J. S. Blair, D.Sc., 
M.1.Mech.E., Mem.A.S.M.E. 
(Assistant Director Research, 
Stewarts & Lioyds Ltd.). 


Hydrostatic Tractor Drive Easy to 
Handie—the Lacas System 
Described (courtesy Chamberlain 
Industries Limited). 








SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest 
quality and precision finish. Our spacious workshops house some of the 
most up-to-date metal working machinery and our resources are available 
to those who require prototypes or pilot runs as well as to those whose 
demand is for quantity production. 





* AUTOMOBILE * ELECTRONICS * AIRCRAFT 

Body panels, wings, cabs, Main control cabinets, instru- Fuel tanks, elevators, tail 

silencers, petrol tanks, etc. ment panels and boxes, planes, pressings, fabrications, 
receiver chassis, etc. in all metals. 

ll EERE eo 





OUR SHEET METAL WORKING PLANT INCLUDES: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, Benders, 
Riveting and all types of welding and general engineering plant. 


(BpaoaiBa canta, sonnei 





LONDON, N.1I7 


Telephone: TOTtenham 2257-8-9 
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PNEUMATIC 
CONTROLS 


Pneumatic cylinders and control valves are helping to increase 
industrial productivity for small capital investment. Our 
illustration shows some of the range of Enots dwarf valves 
for 4%," 0.d. tube. Similar valves totalling more than 150 in 
all, are available for use with 4" 0.d. and 4” o.d. pipe. 
Simplicity of design and rugged construction ensures long 
and trouble-free life. 


DISTRIBUTORS FOR THE WEST OF ENGLAND 
Cc. E. KIDD & SON. LTD., 
15 RUPERT ST., 
BRISTOL, 1. 

TEL. 27594 
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DESIGNED FOR ACCURACY ..... 





Photographed by Courtesy of Wm. Beardmore & Co., Ltd. Glasgow 


Bragsha® BOGIE HEARTH 


High velocity recirculation of hot gases 
through and around the work is the most 
efficient and reliable method of achieving 
rapid and accurate heat transfer 


particularly at low temperatures. 





Just one of the reasons why leading steel! 
works specify Brayshaw Recirculation 
Furnaces for heat treating modern ailoy 
materials to rigid metailurgical 
specifications. 

aware of the many 


OPERATING TEMPERATURE RANGE (70% 2r¢ "0% siceady aware of che many 


recirculation ask for a consultation with 





100°C to 950°C 


BRAYSHAW FURNACES LIMITED 
BELLE VUE WORKS, MANCHESTER, 12 


our area technical sales engineer. 











Tel: EASt 1046 Grams: Hardening, Manchester 
SHEFFIELD OFFICE : 84 Blonk Street, Sheffield, 3 Tel: 22449 
LONDON OFFICE : 232 Bishopsgate, London,E.C.2 Tel: BIS 3575/6 





have two new locomotives 
available for immediate delivery 








2. 233 h.p. 0-4-0 Diesel Hydraulic Locomotive fitted with Rolls-Royce diesel 
engine and Twin Disc hydraulic torque convertor, Maximum speed is 
about 14 m.p.h., maximum tractive effort is 21,750 Ibs. 


1. 85 h.p. 0-4-0 Diesel Hydraulic Locomotive, fitted with Dorman diesel 
engine and a Twin Disc hydraulic torque convertor. Maximum speed 
about 10 m.p.h., maximum tractive effort 8,160 Ibs. 


These locomotives were manufactured alongside our current production batches in an 
endeavour to meet the growing demand for early delivery and are ready for finish painting 
to customer's requirements. Photographs and specifications are available on request. 


in production or recently delivered, include twenty Diesel Mechanical units for British 
Railways, six Diesel Hydraulic models for the C.E.G.B. and several single locos to customer's 


requirements. 


Barclay Locomotives 


Andrew Barclay, Sons & Co. Ltd. Caledonia Works: Kilmarnock 


Telephone: Kilmarnock 1356/7 Telegrams : Barclayson, Kilmarnock 
Telephone: Abbey 6407/8 





London Office: 38 Victoria Street, Westminster, S.W.|1-. Telegrams: Platco, Sowest, London. 
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TECALEMIT Ay/ow TUBING 
ACHIEVES 


WORLD 


SUPREMACY 





NEW! 


Tecalemit, pioneers of extruded nylon tubing, owe their present 
supremacy in this sphere to the most exacting research, testing 
and development in co-operation with the producers of the raw 
material. Tecalemit have now achieved marvellous limits of 
precision in extruded nylon tubing—limits unequalled and in- 
deed unthought of previously—an exclusive technical triumph. 


Flexible and rigid Tecalemit nylon tubing now outperforms metal, 
other plastics and rubber for industrial and automotive oil and 
fuel lines. Tecalemit Tubing is fitted as standard by such great 
names as Aston-Martin, Austin, Ford, International Harvester, 
Jaguar, Massey-Ferguson, Rover and many large industrial 
users—including, of course, Tecalemit industrial lubrication 
installations. 


Tubes of precise inside diameter of ?” and less have proved under 
test to be unharmed by 


1,100 vibrations per minute at 250°F and 45 p.s.i. for 700 hours 
immersion in Derv at 212°F for 200 hours 
air temperatures of 1—178°C 


tensile strains of 100 Ib (after being dry-air aged at 212°F) 


And they save up to 50% in initial cost! 


Tecalemit Nylon Tubing almost halves fitting times; is free of 
internal abrasive scale; resists shock, even below -70°C; resists 
most solvents, corrosion and fungal attack; is unaffected even 
by strong ultra-violet light, and form-stable over a wide 
temperature range. 


For full particulars write to: 


TECALEMID iro. sacs & > 


PLYMOUTH - DEVON 


TECALEMIT HIGH PRESSURE 


NYLON HOSE 


Following in the great tradition of Nylon Tubing, Tecalemit 
present a new High Pressure Nylon Hose. More durable, flexible, 
lighter, stronger and more stable than any other hose on the 
market. And highly competitive in price! Ask for details when 
enquiring about Tecalemit Nylon Tubing. 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


Se eT ee a janis i ad lt 


FOR RAPID DISCHARGE OF BULK CARGOES 





Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE CLYDE CRANE £ BOOTH LTD. 





Clyde Crane & Engineering Co., Mossend, Lanarkshire. | Telephone: Holytown 412 (6 lines) | Grams: Clyde Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Telephone: Pudsey 3168 (6 lines) Grams: Cranes Rodiey Telex, Telex. 55159 
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A New Radial of Pillar & Sleeve Design 








RADIAL 
DRILLING 
MACHINE 




















A new radial of pillar and sleeve design with extra precision taper roller 
bearings on which the spindle is mounted to ensure rigidity and accuracy 
for boring or drilling. Available with pre-selection to speeds and feeds 
if required. Maximum Radius up to 12 ft. Drilling capacity from solid 
in steel, 3 in. 


WILLIAM ASQUITH LTD., 
HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation 
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Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE. NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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NON-ELECTRIC PUSH BUTTON CONTROLS 


@ AUTOMATION 


L oe i 
® ECONOMY 
® SIMPLICITY 


WITH 


MODERNATR 


STOCK RANGE OF 


VALVES & CYLINDERS 


HYDRAULICS & PNEUMATICS LIMITED 


WULFRUNA WORKS - VILLIERS STREET - WOLVERHAMPTON ~~: TEL.: 24456 


FOR INDUSTRIAL PLANT AND MACHINERY 
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TYPE A TYPE KB 
FULL BORE STRAIGHT BORE 


So many Saunders Valve 
variants for so many 
Chemical and Engineering duties 


Handwheel operated valves with rubber, glass, lead, nylon or titanium 
lined bodies for the hundreds of difficult fluids encountered 
for many in- 





in industry. Chainwheel operation 
accessible locations such as over- 
Small models for laboratory, test 


but still providing 


head pipelines. 
bed and kindred 


duties the same sure 








of mechanism so valuable in 


For quick action, lever operated 


closure and isolation 


the larger types. 


supplied to many establishments and where remote 


valves are 





or auto- 


matic control is essential, one or other of the Power 
Operated models (Pressure Opening, Pressure Closing, 
Piston or Electrically Actuated) is specified. Hundreds 
of valves with stainless steel, alloy or plastic bodies are 


made for exacting duties and, when handling particularly 
in some vacuum 


SAU NPERS 
mom. VE 


SAFE WITH DIFFICULT 
AND ALL NORMAL FLUIDS 





dangerous fluids or for use 





conditions, Sealed Bonnets are fitted. 





Engineers and Chemists are aware of the wide range 


of Saunders diaphragms available and take full advantage 
of this for coping with the fluids encountered in research 








and processing. 
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A substantial and well-deserved REWARD has accrued 
to the above Company Director for his heroic, dogged, 
rugged—nay, sensible—decision to obtain from 


ASSOCIATED LEAD all his firm’s supplies of 


RED LEAD PAINTS; RUSTODIAN CALCIUM PLUMBATE PAINTS. 
He now moves in an aura of profit and prestige. 





This announcement is issued for and on behalf of 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


HOUSE, I4 GRESHAM STREET, LONDON, E.C.2 CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 


Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Str eet, London, E.C.2 
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Self-contained 
variable-speed 
THREE-PHASE A.C. MOTORS 






~ 







IMPORTANT 
ADVANTAGES 







Speed 









Stepless variation, with unlimited 
speed ratios. No external regulator. 
Wide speed range, with reverse 
operation when required. Speed 
variation may be by hand, remote 
or servo control. 




























High Performance 


Good shunt characteristics at all 
speeds, whether motoring or gener- 
ating. High efficiency and power 
factor throughout top half of speed 
range. High starting torque with 
low starting current. 








Good Delivery 





Motors up to 100 h.p. are built 
from stock parts ensuring short 
delivery times. Many sizes from 3 
h.p. upwards available from stock. 


Write for further information to: 


(FOR MOTORS UP TO 30 H.P.) (FOR MOTORS ABOVE 30 H.P.) 
Small Industrial Machines Sales, Medium Electrical Machine Sales, 
Motor & Control Gear Division. Heavy Plant Division, 
BLACKHEATH, STAFFS. RUGBY. 


Associated Electrical Industries Limited 








